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ABSTRACT 

A summary of the proceedings of the conference of 
experts convened by the United Nations Educational, Scientific, and 
Cultural Organization (UNESCO) and by the International Union of 
Geological Sciences introduces a discussion of the need for a 
standard terminology and for the collection of compatible global data 
to enable progress to be made in correlational geology (the 
relationship of geological strata across regions or continents) . The 
necessity of a more detailed understanding of correlational geology 
for economic and social progress is discussed. A list of the major 
topics where international cooperation is needed is given, with 
examples of each class of research. Problems of educating earth 
science specialists, particularly in the developing nations, are 
reviewed; the necessary supporting services for an International 
Geological Correlation Program (IGCP) are identified; suggested 
proposals for implementing and coordinating IGCP are listed; and the 
relation of IGCP to other international programs is outlined. 

Speeches by the Director-General of UNESCO and the President of the 
International Union of Geological Sciences, a list of the major 
correlation problems arranged by geological era, the proposed 
statutes governing the IGCP Board, and a list of conference 
participants are appended. (AL) 
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I. INTRODUCTION 

The idea of a long-term programme of international co-operation in major fields of geological 
sciences was introduced in 1964 into Unesco's general programme. In November 1966, the Unesco 
General Conference supported geological correlation as a key element of its earth science programme 
and the IUGS (International Union of Geological Sciences} observer recommended the execution of 
a broad specific programme as a co-operative Unesco/IUGS venture. In October 1967, the principles 
and statutes of the programme were elaborated by an IUGS/Unesco ad hoc committee in Prague and, 
in 1968, were approved by the IUGS Council in Prague. The scientific content of this programme 
and the ways and means of carrying it out were developed by a meeting of experts in Budapest in 1 969 
(UNESCO/SC/MD/16) which recommended the execution of an “International Geological Correlation 
Programme" (IGCP) as a joint Unesco/IUGS enterprise. In February 1971 a meeting of experts, 
representatives of international scientific unions and associations, and representatives of the Unesco 
Secretariat, was convened at Unesco Headquarters, to develop plans and make suggestions for the 
Intergovernmental Conference of Experts to be held in October 1971. The views and proposals made 
at this meeting of experts were endorsed by the IUGS Executive Committee (Haarlem, February 1971 }. 

In February 1971, the Director-General of Unesco sent a circular letter (CL/2121) to the Mem- 
ber States requesting their views on the proposed IGCP. To this letter 40 countries replied and all 
of them showed interest and support for IGCP. 

In accordance with resolution 2.321 adopted by the General Conference of Unesco at its sixteenth 
session, the "intergovernmental Conference of Experts for Preparing an International Geological 
Correlation Programme" was held at Unesco Headquarters, Paris, from 19 to 28 October 1971. 
Working papers (UNESCO/SC/lGCP/6, 7, 8) had been prepared by the Secretariat for this Conference. 

In his opening address, Mr. Ren£ Maheu, Director-General of Unesco, after welcoming the 
participants, recalled that the purpose of the meeting was to discuss major aims and objectives of 
IGCP, to prepare the final draft of the Programme, to specify the procedures of its execution and 
to prepare the Programme for adoption by the Council of the International Union of Geological Sci- 
ences and the General Conference of Unesco at its seventeenth session. (For full text of the speech 
of the Director-General see Annex I.) 

The delegates were then addressed by Mr. K.C. Dunham, President of the International Union 
of Geological Sciences. After welcoming the participants, Mr. Dunham reviewed briefly the history 
and background of IGCP, mentioned the activities within IUGS in support of IGCP, the close co- 
operation of IUGS with Unesco to this end and expressed hope for a successful conference which 
would accrue to the benefit of IGCP, (For full text of the speech of the President oflUGS see Annex II.) 

The Conference elected its Chairman, Mr. G. P. Salas of Mexico, nominated by France, with 
the support of Iran. The complete Bureau elected for the Conference consisted of: 

President: Mr. G. P. Salas (Mexico) 

Vice-Presidents: Mr. V. Ianovici (Romania) 

Mr. J.A.I. Olowu (Nigeria) 

Mr. F. Bozorgnia (Iran) 

Rapporteur: Mr. W. P. van Leckwijck (Belgium) 

The Conference adopted its Rules of Procedure (SC/IGCP/6). In this connexion the delegate of 
Romania declared that his Government considers that the only legitimate representatives of the 
Chinese people is the Government of the Chinese People's Republic. Similarly the Romanian Govern- 
ment considers that the only legitimate representative of the People of South Viet-Nam is the pro- 
visional revolutionary Government of South Viet-Nam. The Romanian delegation also expressed 
the regrets that countries such as the German Democratic Republic, the People's Democratic Re- 
public of Viet-Nam and the People's Democratic Republic of Korea had not been invited to take part 
in the Conference. The delegates of the Union of Soviet Socialist Republics and Czechoslovakia 
associated themselves with these views. The delegate of the Republic of China reaffirmed its sole 
right to participate in the Conference. 

The following 52 Member States were represented by experts at the meeting. 
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Algeria 

Argentina 

Australia 

Austria 

^Belgium 

Brazil 

Bulgaria 

Burundi 

Byelorussian SSR 
Canada 

Central African Republic 

Chad 

China 

Czechoslovakia 

Denmark 

Dominican Republic 
Federal Republic of Germany 



Finland 

France 

Gabon 



Nigeria 

Norway 

Poland 

Romania 

Saudi Arabia 

Spain 

Sweden 

Switzerland 

Tanzania 

Thailand 

Ukrainian SSR 

Union of Soviet Socialist Republics 

United Kingdom 

United States of America 

Venezuela 

Viet-Nam 

Yugoslavia 

Zambia 



Guatemala 

Honduras 



Hungary 

Iran 



Iraq 



Ireland 

Israel 



Italy 

Japan 

Liberia 

Mexico 

Monaco 

Netherlands 

New Zealand 



The Holy See was represented as an associate Member State. 

Also represented at the meeting were the United Nations and its Economic Commission for 
Africa, the League of Arab States, the International Council of Scientific Unions (ICSU), the Inter- 
national Union of Geological Sciences (IUGS), the International Geographic Union (IGU), the Inter- 
national Union of Goedesy and Geophysics (IUGG), the Inter-Union Commission on Geodynamics 
(ICG), the Commission for the Geological Map of the World (CGMW), The International Association 
for Mathematical Geology (IAMG), the International Association of Hydrogeologists (IAH), the In- 
ternational Union for Quaternary Research (INQUA), the International Association of Engineering 
Geology (IAEG), the International Federation of Societies of Economic Geology (IFSEG), the Inter- 
national Society of Soil Science (ISSS), and the International Association of Volcanology and Chemistry 
of the Earth's Interiors (IAVCEI). 

The full list of participants is given in Annex V. 

After considering the Secretariat's proposals on the matter, the meeting adopted the following 
agenda: 

1. Opening of the Conference by the Director-General of Unesco 

2. Address by the President of the International Union for Geological Science (IUGS) 

3. Election of the Chairman 

4. Adoption of the Rules of Procedure 

5. Adoption of the Agenda 

6. Election of Vice-Chairmen and a Rapporteur 

7. Report on the preparatory work 

8. General content of the proposed programme 

9. Constitution of the working groups and election of their Chairmen, Vice-Chairmen and 

Rapporteurs 

10. Scientific content of an International Geological Correlation Programme 

(a) Chronostratigraphy and its practical implications 

(b) Geological events in time and space and their implications in environmental processes 

(c) Genesis of economic mineral deposits and the relations of metallogenic epochs to events 



in earth history 
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(d) Quantitative fhethods in geological correlation and data processing 
11. Structure, co-ordination and execution of an 1GCP 

(a) Education and training of earth scientists and technicians as part of the programme 

(b) Other supporting activities and basic operations required for the programme 

(c) Mechanisms for co-ordination and execution of the programme 

12- Adoption of the report and recommendations of the Conference 
13. Closure of the Conference 



II. GENERAL DISCUSSION 

1. After hearing a statement by Mr. Batisse, of the Unesco Secretariat on the preparatory work 
undertaken for the Conference, a general discussion took place on the objectives and content of 

the proposed Programme, Item 8 of the agenda. 

2. Twenty-six delegations contributed to this discussion. All delegations welcomed the programme 
and expressed their desire for its early implementation. Some delegations expressed what 

seemed to be a general feeling, that this Programme provides for the first time a framework for a 
fully international and interdisciplinary co-ordination of geological activities and research work 
carried out all over the world, by surveys, universities, academies and institutes of all kinds. 
Moreover, various delegations compared IGCP with similar international scientific programmes 
now in activity, such as the International Hydrological Decade (IHD), the Intergovernmental Oceano- 
graphic Commission (IOC), the Man and the Biosphere Programme (MAB), the Global Atmospheric 
Research Programme (GARP), the Geodynamics Project (ICG) or of less recent dates, the Upper 
Mantle Project and the International Geophysical Year, which are achieving or had achieved con- 
siderable success. 

3. General support for the principles and objectives of IGCP were unanimously expressed, although 
some countries were hesitant about giving unqualified support to all proposals made for the 

programme content. 

4. A great majority of delegations were in favour of setting up IGCP as a joint venture on equal 
terms between Unesco, as an intergovernmental United Nations organization and IUGS, as a 

non-governmental scientific union; i. e. a new type of venture of which a very recent example was 
given: GARP (Global Atmospheric Research Programme), a joint project between WMO (World 
Meteorological Organization) and ICSU (Scientific Committee on Oceanic Research) some of the 
countries added that, at the same time, the importance of preserving the integrity and functions of 
IUGS should be recognized. 

A few delegations were of a somewhat different opinion and recommended that IGCP remain an 
IUGS concern with Unesco lending, through its Member States, full support to the existing correla- 
tion activities of IUGS. One delegation expressed specifically the view that partnership between 
Unesco and IUGS in IGCP should be at such a level that the selection of specific individual projects, 
their administration and the allocation of general IGCP funds to specific projects within each of the 
four major divisions of the Programme would remain with IUGS. 

5. Some anxiety was shared by several delegations concerning the very wide scope of the Programme. 
The almost unlimited geological scope proposed for IGCP appeared to some almost a proposal 

to cover the entire field of geology and the whole activities of IUGS. Many countries would anticipate 
that the Programme will be limited to a number of clearly defined projects, each of which would be 
carried to a conclusion within a definite and reasonable period of time. 

6. In relation with the foregoing point, it was considered by some delegations that the term "corre- 
lation" should be understood re strictively as meaning time-correlation of rocks and geological 

events, on a global, continental, or at least regional scale, in any or all fields of the geological 
Sciences. 
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Many other delegations, however, were for taking correlation in the sense of correlation in 
time and in space. Still others consider that correlation should be interpreted in the broadest pos- 
sible sense so as to give a fresh impetus to research in geology and other earth sciences. 

7. Some concern was also expressed regarding what appeared to be a burdensome number of com- 
mittees, boards and meetings and that much of the funds available for geological -projects would 

be eaten up by overheads. It was hoped that the Programme would be run with a minimum of admin- 
istrative and organizational expense. 

8. Stress was laid on the necessity of avoiding duplication and conflict between the proposed IGCP 
Working Groups and the already existing IUGS Commission on Stratigraphy, its subcommissions 

and committees, and other IUGS commissions and committees, andbetween IGCP and IUGS associate 
bodies, such as INQUA, CGMW, IPU (International Palaeontological Union), IAS (International As- 
sociation of Sedimentologists), IFSEG (International Federation of Societies of Economic Geology), 
ICG (Inter-Union Commission on Geodynamics), etc. 

At the same time the hope was expressed that the IGCP would use the existing organs of IUGS 
as vehicles for carrying out IGCP projects. 

9. Besides the study of the Phanerozoic, which forms a large part of the Programme, various 
delegations underlined the importance, as clearly outlined in the scope of the Programme, of 

the Precambriai>, on account of the overwhelming proportion of time it covers in earth’s history 
and the numerous and diversified mineral resources it contains, and of the Quaternary, on account 
of the present-day problems, such as of water, land use, environmental quality, for an expanding 
population and for the geological evidence it provides on changes of climate and sea level. Some 
delegations also stressed the importance of marine geology to. IGCP. 

10. Delegates of several countries emphasized the need for IGCP projects to have, whenever pos- 
sible, a practical importance as well as scientific interest. 

11. Developing countries pointed out that, for the benefit of these countries the Conference should 
lay stress on the practical aspects of correlation and its potential benefits for natural resources 

development. They also hope and trust that moral and financial support would be given to them 
through IGCP to promote local geological investigations within the framework of IGCP. 

12. Lack of trained manpower and of experts in the developing countries was especially stressed. 
This led them to emphasize the urgent need for education and training in conjunction with IGCP. 

13. Some countries expressed the view that the proposed membership of the IGCP Board should be 
increased, particularly to take account of the need for an equitable geographical distribution. 

While in agreement with this objective the Assistant Director-Generalof the Science Sector of Unesco 
and the President of IUGS warned against the building up of too large groups. 

14. The delegate of Brazil considered that the Board should consist of Member States elected by 
the General Conference of Unesco and expressed its disagreement with the proposed procedure 

of selection of individual scientists. 

15. The delegate of ICSU considered with favour the mobilization of international scientists toward 
the achievement of an important aim. ICSU had launched, with WMO,and GARP for just such a 

purpose, and wa.i giving its full support to a joint venture between Unesco and IUGS for IGCP. 

16. The Conference expressed its deep regret at the passing away of Professor A. A. Bogdanoff, 
President of the Sub -commission of the Tectonic Map of the World. 

17. After the discussion of the general content of the Programme, the Conference established five 
working groups to consider items 10 and 11 of the agenda. 

These five working groups elected their officers. Slight changes of titles were adopted by the 
first four working groups. 
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Working Group I 


Time and Stratigraphy: The Practical Implications 


Chairman: 


Mr. 


C.W. Drooger (Netherlands) 


Vice-Chairman: 


Mr. 


V. Menner (USSR) 


Rapporteur: 


Mr. 


D.J. McLaren (Canada) 



Working Group II 


Major Geological Events in Time and Space and their Implications in 




Environmental Processes 


Chairman: 


Mr. G. Kautsky (Swc len) 


Vice-Chairman: 


Mr. H. H. Camacho (Argentina) 


Rapporteur: 


Mr. V. Bucha (Czechoslovakia) 


Working Group III 


Distribution of Mineral Deposits in Space and Time and Relation of 




the Processes of Ore Formation to other Events in Earth History 


Chairman: 


Mr. N. H. Fisher (Australia) 


Vice-Chairman: 


Mr. J. L. Saria (Tanzania) 


Rapporteur: 


Mr. P.W. Guild (U.S.A.) 


Working Group IV 


Quantitative Methods and Data Processing in Geological Correlation 


Chairman: 


Mr. S.C. Robinson (Canada) 



Vice-Chairman: 

Rapporteur: 

Working Group V 


Mr. It. Stigzelius (Finland) 

Mr. G. B. La Monica (Italy) 

Structure, Co-ordination and Execution of an IGCP 


Chairman: 


Mr. J. Margais (France) 


Vice-Chairman: 


Mrs. C. Petzall (Venezuela) 


Rapporteur: 


Mr. 11. K. Erben (Federal Republic of Germany) 



III. MAJOR AIMS AND OBJECTIVES OF IGCP 

A well- functioning International Geological Correlation Programme should aid in obtaining the 
answers to interrelated theoretical and practical geological problems, through international co- 
operation. Practical geological problems are constantly becoming more urgent. 

The "population explosion" is resulting in a rising demand for consumer goods of all sorts and 
this is reflected in an increased demand for minerals. It also implies a rising demand for energy 
which involves fossil fuels, minerals for nuclear power, and geothermal power sources. As a re- 
sult of this increasing demand for minerals and energy sources, it is evident that the world will 
face a critical shortage of some mineral resources within the next few decades. This shortage will 
become more acute as the standard continues to be raised. 

Prospecting, based on improved geological knowledge and geological methods is essential for 
increasing adequately the known mineral resources. Geological correlation, taken in a broad sense, 
will provide an important means for locating new resources and spatially extending those which are 
already known. Likewise, rural and urban development must be planned with proper consideration / 

of recent geological events and processes. . 

On the other hand, geological sciences must derive general principles from analysis and under- / 
standing of regional phenomena, which may have their clearest expression in widely distant parts ^ 
of the globe. Research in these sciences bears, therefore, a distinct mark of place and time of'' 
origin and cannot be extrapolated as readily as the results of research in other physical and chem- 
ical sciences. For example, one of the most important concepts in geology is the relationship 
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between geological time and sequences of rock .strata. This concept has usually been modelled on 
national traditional thinking. Furthermore, standards, terminology and classification differ from 
country to country. The geological sciences thus devc.ap along different lines and, with the ever 
increasing amount of locally accumulated knowledge, these paths keep on diverging. Therefore, 
tin* solution of many, if not all, basic geological problems would be greatly facilitated and accele- 
rated if data from adjoining areas, or even from distant continents, were made more intelligible to 
geologists all over the world. 

In geological correlation, we are now taking advantage of the introduction of radiometric dating, 
of geophysical and geochemical methods, of new concepts in biostratigraphy, of automatic data pro- 
cessing methods, and of advanced mathematical techniques. It is therefore urgent to take the neces- 
sary steps before the present information explosion and the subsequent even more accelerated evo- 
lution of geological thinking continue to expand into too highly specialized regional or national geo- 
logical languages, not readily understood by scientists of other countries and regions. 

A solution to this problem has two aspects: one calls for standardization and implies univer- 

sally accepted definitions (terminology), while the other needs actual research to establish clear 
documentation upon which accurate continental and intercontinental correlation will be based. It 
seems obvious that the solution can only be reached through a truly international programme to be 
carried out under highly qualified scientific authority and to be supported by general governmental 
agreement. 

It is, of course, fully recognized that the established organs - affiliated associations, commis- 
sions and sub- commissions of the non-governmental international scientific unions dealing with the 
earth sciences - IUGS, IUGG, 1GU, ISSS - and also lac national governmental technical services and 
research institutions - geological surveys, universities, academies and industry - have been and 
are carrying out work which directly or indirectly relates to the problems described above, that is: 
standardization and establishment of clear documentation. The value of this work is great and irre- 
placeable. Nevertheless, it must be admitted that due to the principally national interests and obli- 
gations of governmental technical services, universities or industry, and to the frequently specia- 
lized nature of many international non-governmental scientific organizations, many areas of impor- 
tance, especially where they require international interdisciplinary action, do not receive the atten- 
tion they deserve. 

The aim of the Programme, therefore, is not only to support and strengthen existing geological 
correlation activities but also to tackle and find answers to those problems which cannot be solved 
in the present framework of activities. 

It is obvious that if a programme is to be truly international, it must contain elements which 
interest most nations. A programme consisting exclusively of advanced scientific studies and ex- 
tensive collection of complex data might seem of lesser immediate interest to countries which are 
not highly developed from the scientific or economic standpoints, since in these countries immediate 
practical problems have a prior claim on funds and technical personnel. Conversely, a programme 
consisting largely of basic geological mapping and routine data collecting would not satisfy the in- 
terests or meet the needs of highly developed countries, None the less, the participation of many 
countries, large or small, advanced or developing, can be secured by means of a judicious com- 
promise, by a combination of both types of activities referred to above. 

The general principles of the proposed international correlation programme and the conditions 
in which it is to be carried out show clearly the wide range of problems and the need to deal with 
them on a long-term basis. Owing to the variability of geological environments, many geological 
factors cannot be correctly analysed unless observation data extending over five, or even ten years 
are available. The essential aim of the Programme could not therefore be achieved by means of a 
short-term programme. It is considered important for this reason to make provision for partici- 
pating countries to undertake periodic and critical evaluation of projects, appraisal of progress 
achieved and consideration of future action to be taken. 

For the same reason, the Programme, while firmly centred on international geological corre- 
lation, should maintain a flexibility both in content and approach. It should be foreseen that, as 
some activities become completed, others may change in direction and new projects can be added 
as and when the need arises. 
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IV. SCIENTIFIC CONTENT OPTGCP 

The scientific problems to he solved in order to achieve the aims and objectives of IGCP affect 
many related fields of science. This is not only due to the great variety of research methods and 
techniques to be used but also to the great diversity of geological problems to be tackled. These 
range from thGse dealing with geochronology and stratigraphy, to studies of palaeontology, vnlcanism, 
metamorphism, tectonics, economic mineral deposits, and include data processing. 

The geological time aspects strongly influence the methods and research techniques to be used 
in the execution of the individual projects. Because of the constantly progressing evolution of the 
earth's crust and surface, the problems presented to IGCP will differ considerably in their depen- 
dence on the geological age of the strata, of geological events, and of mineral deposits. 

For practical purposes the geological column may be subdivided into the following three units, 
very different as to the geological time they represent but more nearly equal as to the work devoted 
to them by geologists and the natural resources contained in them. 

The Precambrian , representing the first four thousand million years of the history of the earth, 
consists of rocks containing little evidence of life (the "Cryptozoic"). The Precambrian represents 
a great field of expansion of geological correlation particularly since the introduction of radiometric 
dating methods, before which possibilities of correlation within this enormous time span were very 
limited. However, most of the work, especially that of an intercontinental of world-wide scale 
still remains to be done. This is an enormous task since the Precambrian represents about 85% of 
the total length of geological time. Further, its rocks, either outcropping or covered by younger 
sediments, occur abundantly on all continents, so that large areas must be studied. In these rocks, 
the largest and richest deposits of some metals (e. g. gold, iron, uranium, nickel) and significant 
deposits of moot minerals occur. Correlation is an important aid in the exploration for further 
mineral reserves. 

The Phanerozoic (the Quaternary excluded) comprises some 570 million years of the history of 
the earth and is characterized by the explosive development of the organic world, which has pro- 
vided excellent means for correlation by relative datings. The fossils preserved in the rocks of the 
Phanerozoic offer excellent opportunities to study the evolution of plants and animals. The pre- 
Quaternary Phanerozoic in general constitutes a field of consolidation and refinement of the corre- 
lation methods of all categories. This major portion of the Phanerozoic is today almost our exclu- 
sive source for fossil fuels and it contains many of the other most actively sought after mineral re- 
sources, Exploration for further resources requires refinement of bio stratigraphi cal correlation 
in combination with basin and facies analysis as well as correlation of volcanic, metamorphic and 
tectonic phenomena. These more practical aspects of IGCP are closely linked with the scientific 
progress in stratigraphic correlation as well as to abetter understanding of major geological events 
in time and space and their rela ion to environmental processes. 

The Quaternary , comprising about the last two million years of the Plumerozoic, represents 
that phase of the development of the earth which includes the prehistoric al and recent environment 
of Man. As in the major part of the Phanerozoic, the study of the Quaternary represents an oppor- 
tunity for the refinement of correlation methods, particularly with an actualistic background for the 
understanding of facts and events to be correlated. Accurate correlations within this latest phase of 
earth history are a prerequisite for the use of geology as a predicting science with regard to the en- 
vironment of Man. The Quaternary deposits are largely the immediate substratum for human land 
use and agriculture. They are the most immediate source for bulk material for construction of 
roads and buildings. In large parts of the world, they are the main, and most easily polluted source 
of ground water. Problems of the pollution of the environment and most of the physical natural 
catastrophes are connected with aspects of Quaternary geology. Sea level changes, for instance, 
would have disastrous results for large areas of low-lying densely populated countries. Better 
knowledge of Quaternary geology, such as more refined time concepts, correlation of deposits of 
glaciated and non-glaciated areas, the comparative study of types of weathering and their relation 
to the climatic conditions, genesis and correlation of botli palaeosols and recent soils, research on 
sea level changes, will thus become an integral part of the scientific activities within IGCP. 

For more details see Annex III. 

The scientific areas of interest which will receive most attention of IGCP fall into four divisions. 

Each of these contains several topics. 
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Division 1 



Topics 



Time and Stratigraphy: 

The Practical Implications 



Stratigraphic principles and the need for a common language 
The methods of stratigraphic correlation 

Standard definition of the major units of a global chrono strati- 
graphic scale 



Division 2 



Major Geological Events in 
Time and Space and their 
Implications in Environmental 
Processes 



Division 3 

Distribution of Mineral Deposits 
in Space and Time and Relation 
of the Processes of Ore Forma- 
tion to Other Events in Earth 
History 



Division 4 



Patterns of erosion al, sedimentary, climatic and biologic 
processes 

Patterns of igneous, tectonic and related mctamorphic processes 
Patterns related to global and extra-terrestrial processes. 

Fuels and other economic mineral deposits in sedimentary rocks 
Economic mineral deposits related to igneous activity 
Economic mineral deposits related to tectonic processes 
Economic mineral deposits related to weathering 



Quantitative Methods and Data 
Processing in Geological 
Correlation 



Standardization and automatic data processing 
Ceomathematieal methods. 



The scientific content of the four divisions was discussed in their respective working groups. 
Examples of problems given in the following text may be considered only as illustrations and there 
is no desire to indicate that these have priority or in any way are exclusive of other material that 
might have been used as examples. 



DIVISION 1 - TIME AND STRATIGRAPHY: THE PRACTICAL IMPLICATIONS 

The history of the earth, virtually from its origin to the present maybe derived from the exam- 
ination of the positional relationships of rock and mineral bodies. The superposition of sedimentary 
rocks is a special instance of this general rule and its study constitutes the main elements of the 
discipline of stratigraphy. This unifying principle of all geology allows time-scales to be constructed, 
absolute and relative, and these are progressively refined. Time correlation is the means by which 
events recorded in one area of the earth may be temporarily related to a regional or world-wide 
time-scale. Correlation may be achieved by many methods, or a combination of several, e. g. bio- 
chronology, radiometric age determination, palaeoinagnetic phenomena, volcanic and tectonic events. 
These methods vary in effectiveness according to scale and the sector of geological time concerned. 

While the methods of correlation already involve many disciplines within the earth sciences, 
their extension, refinement and mutual calibration is of major concern to geologists and can, in 
return, offer each discipline a tool of great practical importance. The demonstration of time equiva- 
lence between otherwise apparently unrelated events as well as correlation of related events are of 
fundamental importance and arc basic to further exploration for an exploitation of fuels and other 
mineral resources on land and below the oceans, to land use and planning, and to hydrology. Strati- 
graphic classification and correlation are central to the multidisciplinary synthesis required to pro- 
vide an intellectual base to all scientific and socio-political aspects of man's life on earth, and the 
relationship to his environment of land, sea and air. They allow man to study the development of 
the physico-chemical environment and the evolution of life from the beginning to the present and to 
predict future configurations resulting from natural development or from man's own activities. 
They concern man's place in nature, both physically and biologically and his increasing power, for 
good or ill, as a mjor modifier of the environment. 





L 



SC/MD/28 - page 13 



DIVISION 1, TOPIC 1 - STRATIGRAPHIC PRINCIPLES AND THE NEED FOR A 

COMMON LANGUAGE 

In order to carryout the objectives of stratigraphy a common language is required to allow 
easy and rapid communication between scientists in different regions of the world and between spe- 
cialists of different disciplines within geoscience. Although rigidity in definition should be avoided; 
there is need for a common understanding of concepts and of continuing efforts to come to broad 
agreement on the terminology of stratigraphic classification as well as the principles on which it 
is based. 

The general areas in which definition of principles and a coherent common language are re- 
quired include: (i) the principles of stratigraphy, including definition of the chronostr atigraphic 

hierarchy c. g. the meaning of such terms as system, scries, stage; the procedures to be followed 
in defining lithos tratigraphic , biostratigraphic, and other stratigraphic units as well as the meaning 
and significance of such terms; the definition of stratotypes; (ii) the design of legends and con- 
ventional symbols for geological maps of all scales and an agreement on objeccivcs in the prepara- 
tion of such maps and the means by which this may be met. In this context the term map is taken to 
include all forms of cartographic representation including surficial and bedrock deposits, surface 
and subsurface geology, structure, metallogcny, palaeogcography, geochemistry, engineering geo- 
logy* as well as vertical representation of stratigraphy and structure. 

Example 



Stratigraphic classification 



The work of the Sub-Commission on Stratigraphic Classification ol' the Commission on Strati- 
graphy (IUGS) has been directed towards defining a common language in stratigraphy for some 20 
years and should be encouraged and expanded. 

Preliminary reports on principles, definition of systems, lithostratigraphic units, and strato- 
types have been published and others on biostratigraphic and chronostratigraphic units are in press. 
These represent a first step towards defining a common language and concepts, and have engendered 
world -wide interest and debate. Such debate should continue. 

It is suggested that the work of the International Sub-Commission on a Guide to Stratigraphic 
Terminology and Classification be used provisionally in IGCP projects as a basis on which further 
progress in this field can be built. 

Particular difficulties are encountered in dealing with the vast period of time represented by 
the Precambrian and by the peculiar complexity of the most recent Phanerozoic system - the Quat- 
ernary. There is need for continued examination of the application of principles in regard to these 
important successions and for international effort in refining concepts and research into new tech- 
niques and methods. 



DIVISION 1, TOPIC 2 - THE METHODS OF STRATIGRAPHIC CORRELATION 

Many methods of correlation are in use. They may be of local, regional, or world- wide appli- 
cability, and vary according to geological age and rock type, e. g. the relative importance of indivi- 
dual methods varies widely between the Precambrian, the Phanerozoic and the Quaternary. 

Remarkably little has yet been done to examine and establish the degree of accuracy and preci- 
sion that it is now known can be achieved by methods of correlation, individually or relatively in 
comparison to one another. Although the improvement of methods will allow increasing refinement, 
the gradual nature of most of the underlying processes and of the limits inherent to our techniques, 
mean that the margin of error can never be reduced to zero. Better knowledge and understanding 
of such errors will be of value to all earth science, and may well influence principles, common 
language, and the chronostratigraphic scale. 

Of major concern is the calibration of different methods in time correlation. Such calibration 
requires world-wide pilot studies of selected horizons at selected stratigraphic sections. The 
largest number of fossil groups, faunal and floral, should commonly be used to give a spectrum of 
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occurrence at a particular horizon allowing an accuracy of correlation far greater than that achieved 
by a single zone fossil or selected group. 

Such definite horizons must be tested against and co-ordinated with studies on radiometric 
ages, palaeomagnetic changes, and abroad series of local and regional physical parameters includ- 
ing sedimentology and facies development, volcanicity and intrusion, tectonic and metamorphic 
events, geophysical and geochemical phenomena. Such interdisciplinary calibration must extend 
below the oceans in order to provide an accurate and flexible time- sc ale to chart the history of the 
ocean basins and their margins. It is from such oceanic margins that the next major wave of dis- 
covery of fuels and minerals may be expected, and the study of their history is one of the most 
challenging areas in geology today. Calibration of stratigraphic methods is essential to all geo- 
science, and considerable support is needed for a wide variety of interdisciplinary pilot studies. 

Examples 



Evaluation of methods 



Multidisciplinary research is needed on a considerable number of selected reference sections 
in order to compare various dating methods. In addition to research on as many faunal and floral 
groups as possible including the use of biometrics and statistics, radiometric and paleomagnetic 
dating is required together with a thorough background knowledge of regional stratigraphic, sedi- 
mentological, tectonic and geochemical data. Research should be carried out by several interna- 
tional groups of specialists on sections from different parts of the time-scale. Wherever possible 
they should consider the inter- correlation of marine and continental deposits as well. As an illus- 
tration of such multidisciplinary research, observations made during the field meetings of the Com- 
mittee on the Silurian-Devonian boundary showed that the combination of results from several fossil 
groups provided far greater accuracy of correlation than could have been achieved using any single 
faunal zone or fossil group. 

Biochronology is of less relevance in the Precambian and presents special problems in the 
Quaternary; other methods need to be developed and refined. Radiometric age determination is 
highly important to both intervals. The analysis of cyclical world- wide events and of directional 
physical and biochemical processes hold out hope of further refinement of the Precambrian time 
scale. The duration of the Quaternary system is too short for evolutionary biochronology to be 
fully effective, but changes through time of environmentally controlled faunas and floras may be 
used effectively for local and regional correlation. Such methods, combined with climatological 
analysis, require major international efforts to develop and refine. 



DIVISION 1, TOPIC 3 - STANDARD DEFINITION OF THE MAJOR UNITS OF A GLOBAL 

CHRONOSTUATIGRAPHIC SCALE 

Having examined the principles of stratigraphy and the methods of correlation, it is important 
to stress the need for definition of units in a time-scale established by stratigraphic methods. Age 
equivalence of rocks and their contained fossils, which vary in their character from place to place, 
may be established by a variety of correlative techniques; but the framework for geological history 
requires precise definition of the units used to subdivide time. Names established in the past for 
major units by the International Geological Congress or by general usage include those for systems, 
series and stages, and should be preserved as far as possible. Unfortunately at present the preci- 
sion with which most units of the geological column have been defined falls far short of the accuracy 
that may be achieved in attempting to correlate such units on a regional or world- wide basis. Rem- 
edy for this lack of definition is a matter of urgency and is essential for the exploration for gas and 
oil throughout the world. 

A chronostratigraphic unit is defined by reference to a rock sequence considered to character- 
ize a certain time interval at a specific locality which should be so chosen as to maximize the pos- 
sibility of world-wide correlation. Such defined sequences are known as stratotypes; they may 
contain a boundary (boundary stratotype) between two defined sequences. Many chronostratigraphic 
units have been established in a somewhat haphazard manner in the past and their boundaries are 
such that accurate correlation is precluded. While preserving priority of nomenclature as far as 
possible, it is necessary to redefine many such units at more carefully chosen type sections fol- 
lowing study and research on a world-wide basis. 



o 

ERIC 




SC/MD/28 - page 15 



Examples 



It is difficult under this topic to give specific examples in that, with few exceptions there are 
no satisfactorily defined boundaries in the geological time-scale. For over ten years a Committee 
of the Commission on Stratigraphy has been engaged in reaching a satisfactory definition for the 
Silurian-Devonian boundary. Agreement has now been reached by the Committee and a recommen- 
dation will be made to the Commission at the 24th International Geological Congress. Boundary 
definitions have been of particular concern in the study of the Phanerozoic rocks. The situation for 
the Precambrian is more difficult. For, in this age-unit, representing a large percentage of all 
geological time, there are as yet no universally accepted criteria on which to base definition of 
chronostratigraphic units, although it is clear that such criteria must exist. In the youngest part 
of the column, the Quaternary System, difficulties are further magnified by the unique variability 
in succession from place to place, by the shortness of the time interval involved, and by the com- 
plexity of events that have shaped the deposits of the system. Definition thus becomes a matter of 
utmost importance at all levels in the time-scale if the full potential of the stratigraphic method is 
to be realized. The Commission on Stratigraphy of the IUGS is charged with the responsibility of 
defining chronostratigraphic units on a world-wide basis. Without international agreement such 
definition cannot be achieved, and the Commission should be the central co-ordinating body of all 
projects under the IGCP that are concerned with definition of the geological time-scale. Perhaps 
no other single topic requires such a concerted world-wide effort, and this must be considered as 
a fundamental need upon which the success of the IGCP must ultimately depend. 



DIVISION 2 - MAJOR GEOLOGICAL EVENTS IN TIME AND SPACE AND THEIR 
IMPLICATIONS IN ENVIRONMENTAL PROCESSES 

An outstanding need in all geological work is to identify patterns in time and space and any cor- 
relations that may exist between different kinds of phenomena - planetary, magnetic, tectonic, plu- 
tonic, volcanic, metamorphic, climatic, eustatic, sedimentary and biological. These phenomena 
include the fundamental processes that shape man’s environment, and an understanding of their re- 
lationships with one another will benefit mankind not only in terms of total scientific knowledge but 
also in terms of mineral wealth. The proposed methods of correlation include relating quite differ- 
ent phenomena to one another as well as relating events in time. 

By means of geophysical and palaeogeologic maps, successive positions of crustal plates may be* 
used in any selected palaeogeologic reconstruction. A time-sequence of alternative base-maps could 
be used in successively eliminating later movements. Computer plotting of stratigraphic and other 
parameters, and the resulting fit, would help to decide between alternative craton mosaics for each 
time interval. 

Although individuals and institutions have pursued similar objectives, the IGCP will generate a 
massive contribution in international co-ordination and integration of effort that will make it pos- 
sible to study patterns of critical phenomena on a global scale and to discover new relationships. 

Such a co-operative programme is necessary to match the current explosion of information, infor- 
mation which in the earth sciences is accumulating so rapidly as to be collected only with difficulty 
by even the largest national institutions. 



DIVISION 2, TOPIC 1 - PATTERNS OF EROSIONAL, SEDIMENTARY, CLIMATIC AND 

BIOLOGIC PROCESSES 

Because significant changes have been and are continually taking place in the surface of the 
earth’s crust, in its hydrosphere and atmosphere, and in the development of organic life, underly- 
ing patterns should be looked for and studied. 

Investigations of facies patterns and sequences of sedimentary basins in platform, geosynclinal 
and oceanic environments should resultin a greater knowledge oftectonic and palaeo geographic con- 
trols of mineraland chemical distributions. Major studies of stratigraphy, palaeontology, sedimen- 
tology, mineralogy and geochemistry, and the integration of these, should lead to interpretations of 
the evolution of environments, of their time correlations, and of distinctive beds resulting from 
changes in climate, salinity, sea level, and in tectonic and volcanic environments. Many minerals 
and rocks of great economic importance are found in particular sedimentary deposits, and the study 
of the pattern of their distribution will be of special value. 
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Evolution of life is familiar from the fossil record, and the interplay between faunal and floral 
development and physical environment is a major field for investigation. The limits of fossil ranges 
and rates of evolution are determined by factors not yet fully understood. The structure and chem- 
istry of sediments are in turn affected by the biosphere, with the result that mineral concentrations 
may be produced. 

Clarification of the interactions between tectonic, climatic, eustatic and biologic events will 
yield a better correlation of past facies, and the possibility of predicting future changes in climate 
and sea level. 

Examples of general problems 
Cyclical deposition of sediments 

The study of associated rock types in sedimentary rhythmic units is of the greatest importance, 
as in the exploitation of coalfields that are laterally variable in rock sequence and are deformed by 
faulting and folding. 

Patterns and changes in climate and sea level 

Some pattern may underlie the periods of refrigeration that have affected the earth either at 
major intervals measured in many millions of years, or at shorter intervals measured in thousands 
of years as in the Quaternary. More intensive and world-wide search should be made for the causes 
of the climatic and sea- level changes which are so important for mankind. 



DIVISION 2, TOPIC 2 - PATTERNS OF IGNEOUS, TECTONIC AND RELATED 

METAMORPHIC PROCESSES 

Deep processes in the earth's crust and upper mantle are the cause of earth movements and 
rock deformation, the formation of magma which crystallizes at depth as plutonic rocks or erupts 
as volcanic rocks, and the metamorphism of former igneous and sedimentary rocks. The problem 
is twofold: (1) to identify patterns that establish the relations between different events which have 

occurred in an individual orogenic belt and (2) to correlate individual events which have occurred in 
different orogenic belts. Studies of this problem will generally require international co-operation. 

Many studies have already been made in all parts of the world of tectonism, plutonism, volcan- 
ism, and metamorphism, and the time is ripe to bring these studies together and try to correlate 
systematic patterns. Local geometries and histories can be compared regionally, to identify and 
correlate global patterns and processes. It may be possible to adapt model experiments of an ad- 
vanced type to clarify many features encountered within orogenic belts. Experimental work in the 
fields of geophysics, tectonics, geochemistry and petrology will result in a much improved under- 
standing of deep earth processes. 

Plutonism, volcanism and most of the other processes mentioned above are, in certain condi- 
tions, productive of useful minerals; the knowledge of the regularities governing the origin and 
distribution of mineral deposits will be substantially improved by correlation studies. This will 
result in a more efficient and successful search for mineral raw materials. 

Examples of general problems 

Correlation of geological events in older terrains incorporated in younger mobile belts 

For example, the correlation of the Precambrian sequences of European Caledonian, Variscan 
and Alpine belts, can be achieved only by using litho-facies; volcanic, plutonic and metamorphic 
events; structural and geochemical patterns; and comparison with adjacent uninvolved cratonic 
sequences. The research necessarily involves also those important post- Precambrian events which 
substantially changed the patterns of the respective Precambrian complexes, are related to definite 
Precambrian structures and are productive in useful minerals deposited in Precambrian complexes. 
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Ci r cum- Pacific Mesozoic and Caenozoic tectonism, plutonism, volcanism and inctainorphisin 



The circum- Pacific mobile belt is well suited to an integrated study of tectonisin because of its 
great extent, continuity, and long and varied geological history as the site of disappearing oceanic 
crust. Studies should consider the timing and relationship of deformation, metamorphism, genera- 
tion of magmas and ore deposits, to underthrusting by the oceanic crust, mantle and deep ocean 
sediments. Extremely important to the survival and well-being of circum- Pacific peoples are 
studies of late Caenozoic volcanism. including correlations between petrochemical variation, age 
magnetic polarity and neotectonic deformation, with regard to the assessment of geologic hazards. 

Characters o f granitoid rocks and their relation to mineralization 

Studies belonging to this subject concern the granitoid rocks of the globe, their chemical and 
inineralogical composition, their origin and their relations with many types of mineralization. 
Granitoid rocks are widespread in the mobile belts and cratonic blocks, and knowledge of their 
characteristics is indispensable for the understanding of the rest of the terrain. Studies carried 
out on geochemistry and radiometric dating will contribute to correlation between the chemical 
elements of the granitoids, and between chemical composition, age and ore mineralization. 



DIVISION 2, TOPIC 2 - PATTERNS RELATED TO GLOBAL AND EXTRA TERRESTRIAL 

PROCESSES 

Numerous lines of evidence indicate that the earth’s crust has undergone changes of global and 
continental extent which are recorded in the stratigraphic record. The evidence from studies of 
tiie movement of crustal plates and ocean floor spreading, of changes in tides, of ineteoritic im- 
pact, of the length of the terrestrial year need to be collated. Considerable research is being fos- 
tered and co-ordinated by the scientific unions (particularly IUGG) and inter-union commissions 
such as the Geodynamics Project, and by intergovernmental bodies such as the Oceanographic Com- 
mission, but much remains to be done to synthesize the results and make them useful in strati- 
graphy and geologic time correlation. 

The large-scale processes comprising this topic require for their elucidation further research 
in many fields, e.g. earth magnetism and palaeomagnetism, seismicity, heat flow and convection, 
tides, geodesy, geochemistry, palaeoccology and many others. The processes and the resulting 
effects involve such dissimilar questions as rates of evolution and the conditions for lunar capture. 
We anticipate that many kinds of information and new research will contribute to improvements in 
geologic correlation and the IGCP presents an unprecedented opportunity to promote interdiscip- 
linary advances on a major goal of the earth sciences. 

Example of general problems 



Major forces in the earth’s crust 



The force (or fox^ces) which move crustal plates and ocean floors, both vertically and horizon- 
tally, are unknown, although the geologic record seems to show clearly various kinds of plate 
movement. Existing ideas and new approaches must be correlated within the larger framework of 
geologic history and followed up by extensive research to identify the fundamental causes. Corre- 
lation between margins of continental masses which are now separated, notably Africa and South 
America, Antarctica and Australia, Australia and India, etc. is needed. For these studies com- 
parison of magnetic, seismic, tectonic and sedimentary phenomena are especially useful. Such 
correlations may well clarify relationships necessary for identifying resources of economic im- 
portance. 



DIVISION 3 - DISTRIBUTION OF MINERAL DEPOSITS IN SPACE AND TIME AND RELATION 
OF TIIE PROCESSES OF ORE FORMATION TO OTHER EVENTS IN 
EARTH HISTORY 

Minerals and mineral fuels are key raw materials of the industrial age. The fuels provide 
heat and energy; metals and non-metals the materials for, among other things, our machines, 
buildings, transportation networks and communication systems. Most chemicals are based on 
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mineral raw materials; the fertilizers that enable agriculture to keep pace with expanding popula- 
tion derive largely from minerals. Virtually none of the enormous increase in the level of living 
in the industrialized nations would have been possible without the use of vast quantities of minerals, 
and still greater amounts will be needed in the future for the developing countries. 

The mineral raw materials are non-renewable. Reserves of some are already seriously de- 
pleted and the requirement to provide at the same time for the continuing needs of developed coun- 
tries and the expanding needs of the developing countries will tax the world's ability to supply them. 
The rapidly expanding population makes the problems even more serious. 

It is true that lower grade ores can now be mined and processed and that improved geophysical 
and geochemical techniques have increased our ability to find new deposits. But the lower limit of 
economically exploitable ores is being approached for some metals (for example material contain- 
ing as little as a quarter per cent of copper is now being mined), and many of the more obvious ano- 
malies found by geophysics and geochemistry have been tested. The time is fast approaching, if it 
is not already here, when ore deposits exposed on the surface or easily found by routine methods 
will no longer be available, and future discoveries must be based on precise understanding of the 
geological factors that determine the concentration of elements and minerals into localized ore 
deposits. 

To achieve this understanding will require consideration of the entire body of geological know- 
ledge about our planet, particularly; (1) correlation of data developed by all physical sciences, 
for each can contribute to deciphering the details of ore genesis; (2) geographical correlation, to 
identify significant ore- controlling features in areas where they are well developed or exposed and 
use them to guide exploration elsewhere; and (3) correlation in time, both absolute and relative, 
to determine the sequence of events that led to formation of mineral deposits. Because deposits of 
the types discussed below occur on every continent, international co-operation is indispensable. 



DIVISION 3, TOPIC 1 - FUELS AND OTHER ECONOMIC MINERAL DEPOSITS IN 

SEDIMENTARY ROCKS 

A large part of the useful minerals of the world occurs in sedimentary rocks. These include: 
the mineral fuelds, petroleum, oil shale, and coal; many important non-metallic minerals, com- 
mon salt, potassium and magnesium saltsi gypsum, limestone, dolomite, sand and gravel, and 
many if not most of the commercial deposits of phosphate rocks, sulphur, clay, fluorite and barite; 
and many deposits of metallic minerals such as uranium, iron, manganese, copper and lead-zinc 
silver. Some of these deposits were formed at the same time as the enclosing rocks, and their 
distribution was influenced by climatic, geographic, and other conditions affecting the chemistry of 
the local environment; an understanding of the occurrence of known deposits in relation to such 
features in both space and time over the world may establish a better scientific basis for prospect- 
ing for new deposits as it already has for certain kinds of marine phosphorites. Other mineral de- 
posits in sedimentary rocks were emplaced after deposition of the host rock, either from source 
materials originally disseminated within the sediments themselves or brought in by migrating 
fluids. The localization of these deposits was also in large part controlled by sedimentary features 
(e.g. reefs, channels, breccias, lithofacies changes) many of which were also controlled by the 
geography and the climate prevailing at the time. Analysis of the patterns of distribution of econo- 
mic deposits in sedimentary rocks as related to other events and phenomena, utilizing all available 
methods of palaeogeographic reconstruction, thus may be expected to yield effective guides that will 
aid in the discovery of new deposits. 

Examples of general problems 

Correlation of data on the occurrence of petroleum 



Distribution of oil fields indicates that a connexion exists between oil formation and climatic 
conditions and that most oil accumulations were formed in comparatively low latitudes. In view of 
the general acceptance of continental movement and development of the means of precise palaeo- 
geographic reconstruction, it is desirable to establish the latitudes of the various oil fields at the 
time of deposition of the sediments in which they occur. Such reconstruction could give direction 
to future prospection. 
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Another development relevant to the search for petroleum is the evidence obtained from some 
recent studies that organic matter of vegetable origin is a more important source of petroleum than 
has generally been accepted. If this is confirmed by further geological and chemical studies of 
suitable oil fields, more attention would be directed to the search for petroleum in non-inarine 
sediments. 

Correlation of the occurrence of phosphorites, salines and other minerals with palaeogeographic 
and palaeoclimatic phenomena 



Geography and climate are two of the main controls in the localization of marine phosphorites, 
potash, rock salt and other saline minerals. The occurrence of similar conditions over large 
areas during certain geological periods has resulted in widespread distribution of such deposits. 
Analysis of these patterns of distribution in time and in relation to palaeogeographic, palaeohydro- 
graphic and palaeoclimatic history should help to define targets favourable for exploration. 

Correlation of factors relating to the localization of stratabound base metal deposits 

A world-wide comparison of specific environmental conditions relating to the localization of 
stratabound sulphide deposits of base metals (Cu, Pb, Zn) and of fluorite and barite, is of critical 
importance to meet future needs. Palaeogeographic and palaeoclimatic conditions; relationship to 
salt brines, the salinity of pore solutions, dolomitization, position relative to unconformities and 
volcanic activity, and the part, if any, played by living organisms, all need to be analysed. 



DIVISION 3, TOPIC 2 - ECONOMIC MINERAL DEPOSITS RELATED TO IGNEOUS ACTIVITY 

Important deposits of many metallic and non-metallic minerals are products of igneous activity, 
including the complete or partial melting of rocks and the mobilization of fluids under high tempera- 
ture and pressure. Many such deposits are genetically related to intrusive and extrusive igneous 
rocks of various compositions. Many are also spatially related to igneous bodies such as batholiths, 
stocks, sills and dykes and, regionally at least, some may be correlated in time to igneous events. 
A comparative study of igneous-related deposits on a world- wide scale - taking into account geo- 
chemical, petrogenic, structural, spatial and time relationships - may be expected to yield patterns 
and correlations that will increase the effectiveness of exploration and lower its cost, particularly 
as applied to concealed deposits and to the search for deposits at increasing depths. 

Examples of general problems 



Correlation of occurrence of ore minerals associated with acid igneous rocks 

Many mineral deposits are associated chiefly with acid igneous rocks. These include deposits 
of Sn, Mo, Ta, Nb, Th, Zr, Be, W, Cu, Au, Pb and Zn. A study of the deposits of these metals 
associated with acid igneous rocks throughout the world may establish the common factors in space 
and time, physico-chemical properties, paragenetic sequences, tectonic and geologic settings, and 
the trace element and isotopic variations. There are many specific problems that need to be exam- 
ined. Why, for instance, are the vast majority of the tin deposits of the world associated with ig- 
neous rocks of Mesozoic, Tertiary and Upper Palaeozoic age, and so many of them with Jurassic - 
quartzose granites? Why was tin deposition in the vast span of Precambrian time comparatively 
negligible? A study of the mineralogy and geochemistry of the tin deposits (most of which occur in 
developing countries) and the associated igneous rocks, would contribute to the understanding of 
these puzzling phenomena and to the search for new deposits. 

Mineral deposits associated with basic and ultrabasic rocks 



A wide variety of metals including Ni, Co, Cr, Ti, Pt, Cu and Zn, and also asbestos, are re- 
lated to and spatially associated with basic and ultrabasic igneous rocks. Deposits of some of these 
appear to be correctable with particular rock types, and further study of these associations should 
reveal additional patterns useful On the search for new deposits. For example, preliminary study 
suggests that nickel sulfide ores are more abundant and of higher grade in the earlier Precambrian 
rocks. If detailed correlation of petrology, grade and geologic age for all known deposits bears this 
out, a useful guide to selection of areas for exploration would result. Many of the potential regions 
lie in developing countries. 



SC/MD/28 - page 20 



DIVISION 3 f TOPIC 3 - ECONOMIC MINERAL DEPOSITS RELATED TO TECTONIC 

PROCESSES 



Many mineral deposits arc related to regional tectonic processes such as geosynclinal develop- 
ment, orogenesis, opeirogenic movements, ocean-floor spreading and continental drift. Because 
many major tectonic events are of continental or even intercontinental scale, the correlation of 
mineral deposits associated with them assumes great importance in providing clues to the location 
of both favourable areas and favourable stratigraphic levels for the occurrence of a wide variety of 
metals and minerals. 

Examples of general problems 



Correlation of mineral deposits formed during the development of Early Palaeozoic (Caledonian) 
mobile bolts 



The development of geosynclinal-orogenic belts of several ages in many parts of the world is 
accompanied at various stages by the formation of important deposits of both metallic and non- 
metallic minerals. A world-wide study of the patterns and sequences of sedimentary and igneous 
(especially volcanic) rocks formed during geosynclinal development to correlate them with inetal- 
logenic epochs would contribute greatly to solution of the problems of ore search in these mobile 
belts. The Early Palaeozoic, Caledonide-type belts seem to be especially well suited for a proj- 
ect that would on the one hand involve broad interdisciplinary co-ordination and on the other parti- 
cipation by many nations because of their widespread occurrence. 

Mineral deposits related to fracturing of continental platforms 

Important ore deposits occur in old platforms, especially the Precambrian ones. Many of 
these are related spatially and genetically to fracturing (reactivation) of the crust and introduction 
of materials from deep levels. For example, diamond pipes, carbonatites with columbium, tanta- 
lum, and phosphate minerals, and some veins of lead- zinc-fluorite are found in this environment. 

Geologically young rift zones are areas of high heat flow that constitute potential sources of 
geothermal energy and in some areas are known to contain metalliferous deposits. 

Because many of the fractures extend for very long distances but are difficult to trace continu- 
ously, remote sensing from satellites promises to increase greatly our ability to recognize these 
features. Correlation of ground- and satellite-based data could rapidly and relatively inexpensively 
provide new guides to exploration. This is particularly interesting to many developing countries in 
Africa, South America, and Asia which have extensive areas of Precambrian platforms within their 
national territories. 

Correlation of mineral deposits on segments of continental blocks separated by 
continental drift 



In the course of gathering evidence to demonstrate the reality of ocean- floor spreading, much 
attention has been paid to matching geologic features on opposing segments of continental blocks. 
As a result, it is now realized that knowledge of the distribution of minerals (including petroleum) 
on one side can be used to define favourable exploration targets on the other. As the capability for 
sub-sea exploration develops, interest will focus not only on minerals near the edges of continents 
and on the continental shelves but also on those that may exist in foundered segments of drifted 
continents. 



DIVISION 3, TOPIC 4 - ECONOMIC MINERAL DEPOSITS RELATED TO WEATHERING 

The most important deposits of many minerals were formed by weathering, either by removal 
of enclosing rock material to concentrate insoluble ore minerals or by downward chemical concen- 
tration of the valuable elements into residual blankets. Thus most of the world's placer deposits 
of gold, tin, monazite and other resistates have formed in areas of deep weathering. Bauxites 
(aluminium ore) and other laterites - including those rich in iron, nickel and cobalt, manganese, 
and phosphates - are examples of residual deposits formed in tropical climates. Bentonites are 
formed by surface alteration of volcanic ash. Kaolin is commonly residual. And karst development, 
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although not of itself a process of much importance in the enrichment or alteration of ore minerals, 
in many places provides the traps in which valuable deposits may be formed later. 

Examples of general problems 

Correlation of the factors controlling the laterization process in space and time 

Analysis of the climatic factors, palaeolatitudes, topography, source rocks and other features 
affecting the formation of various kinds of laterites would aid in identifying areas favourable for the 
occurrence of economic deposits. For instance, although laterites are extremely widespread, min- 
able bauxite is produced only under certain restricted climatic, topographic, geologic and chemical 
conditions which are still poorly understood. Both the physical parameters and the chemistry of the 
laf or iti station process need intensive study and correlation over many deposits throughout the world 
in order to formulate better criteria for further search for bauxite. 

Similarly, a large part of the nickel and cobalt resources of the world are contained in latcrite 
profiles developed over ultrabasic rocks in tropical and sub-tropical areas. Co-operative studies 
of the known widely scattered occurrences should yield information useful in guiding further explora 
tion for this type of deposit. 

Correlation of karst features in relation to mineral deposits 



The process of karst formation has received more and more attention in recent years as a me- 
chanism for the formation of deposits of economically important minerals such as bauxite, phos- 
phorite, lead and ziric sulphides, fluorite and barite. Deposits formed by karstic processes occur 
in carbonate rocks beneath surfaces of unconformity, and recent discoveries of such deposits be- 
neath ancient unconformities suggest that the processes may have been more common than has 
hitherto been suspected. A thorough study of present and fossil karstic formations on a world-wide 
scale should prove to he very fruitful from an ore-search point of view. 



DIVISION 4 - QUANTITATIVE METHODS AND DATA PROCESSING IN GEOLOGICAL 
CORRELATION 

Recent developments in data processing and mathematical procedures have greatly facilitated 
the assimilation and interpretation of data in geology and related sciences. 

These procedures are essential for correlating and integrating great volumes of numerical 
data produced in geophysics and geochemistry with results of geological investigations, thus lead- 
ing to more effective solutions of important problems. This is of special significance in the appli- 
cation of modern mineral exploration techniques in identifying areas of high potential for the occur- 
ence of different types of mineral deposits, and also in the handling of geological problems related 
to the environment. 

The use of data processing in systematic ordering, comparison, interrelation and graphic 
presentation of data significantly reduces the time required and cost involved. The development 
of effective methods of storage and retrieval on the international scale would be of great assistance 
in the testing of major geological concepts and result in a more efficient investigation and develop- 
ment of natural resources. 

It is recommended that IGCP should provide assistance in the fields of statistics and data pro- 
cessing for IGCP projects in developing countries. 



DIVISION 4, TOPIC 1 - STANDARDIZATION AND AUTOMATIC DATA PROCESSING 

Fundamental geoscience observations assembled in any specific project are of lasting value 
and must be expected to be of use in a broad range of geological research and exploration. For 
this reason, geological data from IGCP and other projects should, where possible, be recorded in 
computer-based data banks to make basic information readily available. Itis strongly recommended 
that all data files should include factual field and laboratory observations, rather than merely con- 
clusions. 
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The evaluation, international exchange and use of different national data banks and files implies 
that standardization of systems for the recording of observations is essential i. e. methods of stan- 
dardization should be developed for each type of geoscience data (petrology, stratigraphy, sedimen- 
tology etc,). In this regard attention should be drawn to the advantages of semantic coding. 

Standardization is likewise necessary for geographical data, because any geological observation 
and measurement is fixed in space. The systems used should allow one to convert the data bysimple 
automated programmes to geographtcal’cb- ordinates (latitude, longitude, altitude) with narrative or 
coded specifications for political units (e. g, Netherlands) or natural units (e. g. Alps, Caribbean 
Sea). For coded specifications, existing systems like Geocode or BRGM-code should be used. 

It is essential to apply the adopted standardization at the time of acquisition of any type of geo- 
science observation or measurement either in the field or in the laboratory, using rules which can 
be easily adopted by all participating scientists. 

This complex of problems as a whole is now under the guidance of the IUGS-Cogeodata and its 
affiliated organizations, whose advice should be used for the IGCP projects. For IGCP projects it 
would be advantageous that the IUGS Committee on Geological Documentation and its Automation 
Board give routine help in all problems of indexing, storing and retrieving geoscience documents 
arising from IGCP projects. 

Consideration should be given to the establishment of a means to facilitate the international ex- 
change of computer programmes among geoscientists. This facility should establish an index of 
programmes and their specific functions, and should define their input and machine requirements. 



DIVISION 4, TOPIC 2 - GEOMATHEMATICAL METHODS 

In recent years there has been an increasing effort by geologists to analyse and interpret many 
types of geological information in quantitative terms# This leads to the more precise application of 
correlative and other data-based studies in geology and will allow for a more quantitative base in 
many aspects of the geological sciences. 

A broad range of statistical and other mathematical methods used in geology are now practical 
with the availability of modern computers. With computers and appropriate methods of geomathe- 
matics, it is possible to reduce large amounts of geological data into manageable forms. 

Geomathematics encompasses all of the areas of geology wherein the principles of mathematics 
are applied to the acquisition and analysis of geological data, but many of the techniques that are 
known to have broad application may be classified into three categories: (1) basic methods for the 

reduction and summary of large data volumes, (2) multivariate methods for the study of complex 
geological systems, and (3) time-series methods for the examination of geological events with cyc- 
lic properties. 

In many practical problems in geology the types of data and the objectives are more or less 
unique and special basic methods are required. Examples where such methods have been applied 
to special problems occur in geochemical and geophysical exploration, ore evaluation, geological 
mapping, eedimentology, stratigraphy, and engineering geology. Basic methods suitable for the 
special problems encountered are already in current use, and more will appear as geologists con- 
tinue the trend toward quantification. 

Most geological phenomena have resulted from a complex system of processes and multivariate 
methods offer the best possibility of understanding such complex systems. These methods prove 
useful not only where numerical data are available, but also where conventional geological observa- 
tions can be quantified. Some special multivariate methods which involve modelling of geological 
systems offer a great deal of encouragement in our attempts to understand the earth's history and 
to utilize this knowledge in practical economic and environmental problems. 

Certain geological events, particularly those which bear on problems of correlation occur with 
some element of periodicity. The records available in the search for such periodicity, however, 
are commonly short, and analysis of the records must be especially rigorous. In recent years geo- 
logists have explored a broad range of time-series methods which have proved usefulin geophysics 
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and other fields of science. Time-series methods will find increasing application to many problems 
in geology. 

Geomathematical methods will continue to become increasingly important in all geological 
sciences, and will be especially needed in the effective utilization of earth science data banks now 
being assembled in many countries. 

Recommendation for data processing secretariat activities 

Because it is important that the procedures used in IGCP projects be compatible so thatresults 
may be compared, the Conference recommended that the Secretariat of IGCP gives proper attention 
and priority to this matter. It is further suggested that the Secretariat activities in this area be 
mainly organized through the IUGS Committee on geological documentation, the IUGS Cogeodata, the 
International Associations for Mathematical Geology, and the competent international organizations 
concerned. The secretariat should also provide lines with IGCP National Committees. 

The secretariat would in this way act as a clearing house for information on data processing 
procedures and mathematical methods; it would advise project leaders on procedures; and should 
be responsible that the numerical data, observations and information accumulated in IGCP projects 
are recorded in terms that are compatible and comparable. As approved by IGCP the Secretariat 
would assist or arrange data processing assistance for IGCP projects in developing countries, and 
in association with IAMG prepare a bibliographic report of mathematical methods relevant to geology. 



V. ROLE OP EDUCATION AND TRAINING IN THE IGCP 

The Conference felt that the modern developments in the earth sciences called serious re- 
examination of the content and methods of education in this broad field. It recognized that a proper 
orientation and development of education and training could facilitate the long-term goals of IGCP 
and that Unesco in particular should give full attention to its activities, either under the Regular 
programme, under UNDP or in conjunction with bilateral assistance projects. The Conference, 
however, considered that general education and training of earth scientists and technicians do not 
constitute a major objective of IGCP. 

The Conference recognized that in many developing countries the specialists required for im- 
plementation of IGCP projects were not available or were not in sufficient numbers. It was noted 
that, taking the world as a whole there was probably no absolute dearth of geologists, but that their 
repartition among the different countries was far from adequate. It was also felt that in some 
more specialized disciplines, specialists were scarce everywhere. Under these circumstances, 
the creation or strengthening of training facilities in geology and other earth, sciences was still re- 
quired in certain developing countries, while keeping in mind the need for giving them adequate 
field training and the fact that only small numbers of specialists were required. Such facilities 
should include not only the training itself, but also the libraries*, laboratories, collecting of speci- 
mens and field equipment required. In any case, however, the establishment of such training faci- 
lities in the developing countries is a long-term enterprise and shorter-term practical steps have 
to be taken to ensure the success of IGCP projects in these countries. 

The Conference therefore devoted most of its time to the discussion of the education and train- 
ing requirements directly linked to the implementation of IGCP. In this respect it recommended: 

(a) that fellowships be granted for post-graduate specialized studies in other countries; 

(b) that practical seminars and field courses of sufficient duration be organized in the deve- 
loping countries on a regional basis to acquaint earth scientists from these countries with 
new methods and recent progress in various disciplines; 

(e) that the implementation of IGCP projects be used in each country, particularly in the de- 
veloping countries, for on-the-job training of specialists. 

The Conference recommended that Member States intensify their efforts at the national level 
to these effects, and that developing Member States duly consider the possibilities offered by the 
UNDP for national or regional training programmes. 
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In relation to seminars and training; courses, the Conference considered that the duration of 
such activities was in general too short, and that field work under real conditions was not given 
sufficient emphasis. It was stressed that IGCP would greatly benefit from such practical semin- 
ars relating to geological and geomovphological mapping and to general mineral surveying. It was 
also underlined that such regional training activities might best be organized among the countries 
having similar geological features. 

The advantages of on-the-job training directly associated with implementation of IGCP projects 
were stressed. The Conference recommended that "partnership" arrangements be made between 
developed and developing countries on such projects so as to offer training opportunities for young 
specialists from developing countries. 

The Conference brought out also the need to harmonize bilateral and multilateral assistance in 
relation to training activities, and to take into account the great diversity of situations and needs in 
the developing countries. 



VI. BASIC OPERATIONS AND OTHER SUPPORTING ACTIVITIES FOR THE IGCP 

A successful execution of the programme will require certain basic operations and other sup- 
porting activities to be carried out both on national and international levels. 

The Conference was aware of the current activities and programmes conducted or sponsored 
by Unesco in the field of earth sciences and other environmental sciences. It recommended that in 
future years the Unesco earth sciences programme be oriented as far as possible towards those ac- 
tivities which will support IGCP directly or indirectly. It further recommended that developed coun- 
tries consider the ways and means through which they can best assist developing countries to take 
full part in the implementation of IGCP projects. 

The Conference considered that the following operations and supporting activities, besides 
education and training, should receive proper attention: 

(a) The improvement of earth science cartography, including geological maps, tectonic maps, 
metallogcnic maps, quaternary and geomorphologieal maps, hydrogeological maps, geotechnical 
maps, etc. In some areas, large-scale cartography is necessary both for scientific and for prac- 
tical reasons. On a world- wide basis, small-scale maps, such as those which are prepared and 
published under the joint auspices of Unesco and of the Commission for the Geological Map of the 
World, are indispensable to present the synthesis of knowledge and to show correlations in space 
and time in the earth sciences for a better utilization of the land and underground resources. The 
preparation of such maps involved field discussions and symposia and the elaboration of legends 
for the maps constitutes fruitful space and time correlations of geological phenomena. 

(b) The organization of field symposia and excursions related to IGCP projects. Such meet- 
ings will be necessary to study jointly relevant geological features of importance to the international • 
projects. Their careful preparation and the proper selection of participants will be essential. 

(c) The preparation and publication of encyclopaedic works in the field of earth sciences. This 
includes the continuation of the "Lexique Stratigraphique International", the speeding-up of the "Le- 
xique Tectonique International" and similar works for petrographic and metallogenic terms. 

(d) The intercalibration of methods of analysis and measurement and the technical and finan- 
cial assistance to developing countries in analysis and determination of specimens. This includes 
in particular radiometric measurements and palaeontological, micropalaeontological, petrographic 
and metallogcnic determinations. 

(e) The co-operation between geological data storage centres, national and international, 
should be strengthened. The methods for data processing should be unified to the greatest possible 
extent. The IGCP secretariat should pay special attention to these activities. 

(f) The protection of important geological sites, particularly geological types for sites 01 inter- 
national importance for the study of geological, biological and human evolution. 
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VII. PROCEDURES AND MECHANISMS FOR CO-ORDINATION AND IMPLEMENTATION 
OF THE IGCP 

1. Basic principles 

To reach the objectives of IGCP, IUGS and Unesco will co-ordinate their activities and imple- 
ment the programme as a joint venture. 

All Member States of Unesco and all member countries of IUGS (i. e. countries where there ex- 
ists an adhering body of IUGS) will be invited to participate in IGCP. 

IGCP is to be viewed primarily as a scientific research programme aimed at improving man's 
environment and his search for natural resources. The projects that could be included would nor- 
mally meet the following main criteria: 

(a) relevance to the major scientific and practical objectives of the programme; 

(b) meet a world-wide, continental or regional need; 

(c) preferably involve various branches of geology and their applications and require inter- 
disciplinary co-operation; 

(d) require co-ordinated international action and facilitate commo'.i understanding between 
specialists from different countries; 

(e) result not only in long-term benefits but also whenever possible yield tangible short-term 
practical results for the participating countries; this would also lead to an increase in the 
capabilities of countries less developed in geological sciences. 

The programme, while firmly centred on the aims and objectives which have been described 
above, should maintain a flexibility both in content and approach. It is foreseen that, whereas 
some projects will become satisfactorily completed others will change in direction, and new proj- 
ects will be added as and when the need arises. 

Though at the present time no definite duration for the programme has been set, it is thought 
that the main objectives of many IGCP projects can be realized satisfactorily within a period of not 
more than eight years. After a suitable period of operation - possibly five years - the progress 
made and the results obtained by IGCP should be reviewed and this might be achieved through hold- 
ing an international conference similar to the present one. The organizational set-up for the pro- 
gramme is designed for simplicity and efficiency in the evaluation, selection and approval of pro- 
jects as well as in the assistance and guidance of their implementation. Towards this end, the 
following bodies should be established: (1) IGCP National Committee; (2) IGCP Board; (3) IGCP 

scientific committees; (4) an IGCP secretariat; (5) IGCP project working groups. 

2. IGCP national committees 



The programme is an international undertaking of scientific co-operation among the participat- 
ing countries. The implementation of the programme is therefore primarily the responsibility of 
these countries, while the international organizations concerned will provide the necessary stimu- 
lation, co-ordination and assistance required for such an undertaking. 

In order to ensure maximum national participation in the international programme, to define 
and implement this national participation and to ensure liaison at the international level, every 
participating country will be invited to set up or designate an IGCP national committee. 

It would be most desirable that national committees of IGCP be constituted - wherever possible - 
in close consultation with the IUGS national adhering body and the Unesco national commission of 
the participating country. 

The national committee should encourage the active participation in the programme of qualified 
persons and organizations. The national committee will receive and examine proposals for IGCP 
projects from national scientific organizations or individual scientists. 

O 
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Projects which are approved by the IGCP Board will be reviewed by eacli national committee to 
determine its country's interest in participation. 

Any IGCP national committee can submit to the President of IUGS and to the Director-General 
of Unesco the name of a candidate for appointment to the IGCP Board, 

IGCP national committees should be established as soon as feasible. 

3. IGCP Board 



An IGCP Board s hall be established for the supervision and implementation of the programme 
within the policy laid down for this programme by Unesco and IUGS. 

The IGCP Board shall be composed of: 

(1) Fifteen earth scientists appointed by the President of IUGS and the Director-General of 
Unesco, by mutual agreement, taking due account of scientific competence and of equitable 
geographical distribution. 

(2) Ex-officio representatives of IUGS and Unesco. 

The IGCP Board will consider all IGCP project proposals recommended by the IGCP Scientific 
Committees and will select those which it considers suitable for approval. 

Upon IGCP Board approval, a project proposal will become an IGCP project and will be recom- 
mended by the IGCP Board to all countries for their consideration. 

The IGCP Board will supervise the implementation and progress of each IGCP project; to this 
end, it will receive and consider progress, activity and final reports. 

The IGCP Board will report every two years on the progress of IGCP to the Executive Commit- 
tee of IUGS and to the Unesco General Conference. 

The Draft Statutes for the IGCP Board contained in Annex IV are recommended for adoption by 
the Unesco General Conference at its seventeenth session and by the IUGS Council at the 24th Inter- 
national Geological Congress. 

4. IGCP scientific committees 



In order to provide scientific advice to the IGCP Board, scientific committees will be set up 
consisting of a restricted number of specialists and taking into account the objectives and the con- 
tent oMGCP. 

The number and terms of reference of these scientific committees will be defined by the IGCP 
Board, The appointment of these specialists will be made by mutual agreement between the Presi- 
dent of IUGS and the Director-General of Unesco upon recommendations received from IUGS. The 
members of the scientific committees may not concurrently serve on the IGCP Board. 

The scientific committees will evaluate project proposals in terms of their scientific merit, 
their financial needs, their economical interest and their appropriateness to the general scope of 
the programme, and will make recommendations concerning them to the Board. They will also 
consider the reports of the project working groups and comment on them to the Board. 

The scientific committees will take full account of the needs for scientific co-ordination of the 
projects with any appropriate existing commissions, sub-commissions, committees or working 
groups of IUGS or its associated organizations, in order to promote effectiveness of results and to 
avoid undesirable conflicts or duplications. Existing IUGS organizations or associated organiza- 
tions will be utilized as far as possible, where appropriate, for carrying out IGCP projects. 

5. IGCP Secreta riat 

The Secretariat of IGCP will be a joint responsibility of Unesco and IUGS. It will be located at 
Unesco Headquarters in Paris in space provided by Unesco. Unesco will provide within the limits 
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of its possibilities, the necessary staff and services for the Secretariat. IUGS may also provide 
additional staff and services as it desires. 

The Secretariat will ensure appropriate liaison with the national and international bodies con- 
cerned with IGCP. It will act as secretariat for the IGCP Board and as a receiving office, clearing 
house and distribution centre for all IGCP matters. It will also give proper attention to data pro- 
cessing activities. 

G. Procedures for project implementation 

Draft proposals, which may come from individuals or from national institutions, maybe sub- 
mitted to the respective IGCP national committees. 

The national committees will review and evaluate the submitted project proposals and transmit 
those which they accept as "project proposals" to the Secretariat for evaluation and appropriate 
consideration by the scientific committees and the Board. 

Project proposals may also be submitted by IUGS, its various subsidiary bodies and affiliated 
organizations (submitted through IUGS) and by Unesco. The Secretariat will keep national commit- 
tees informed of such proposals. 

Bach national committee will determine the desirability of participation or non-participation of 
its country in any IGCP project. 

7. IGCP project working groups 

Representatives of scientists from the various countries participating in any IGCP project may 
form a joint project working group. 

These working groups will define the scientific aims and the socio-economic objectives of the 
project and estimate its anticipated duration. 

Tile working groups will organize their own meetings and their secretarial services. 

Leaders of the working groups may not also be members of the IGCP Board or the IGCP scien- 
tific committees. 

Each working group will send to the Secretariat annual activity and progress reports for sub- 
mission to the scientific committees and the IGCP Board, and will keep the interested national 
committees informed. 

After completion of each IGCP project, working groups should normally prepare final reports 
for publication as appropriate. 

8. Financing of IGCP 

Each country participating in an IGCP project will bear the cost of its national participation. 

The expenses of working groups for their activities will be met by their respective member 
countries. 

The costs of the IGCP Secretariat with its seat in Unesco House, Paris, secretarial services, 
including materials, interpretation and translation, documentation, communication and other stan- 
dard services, will be met by IUGS and Unesco, their respective contributions being the subject 
of an agreement between them. Confererce rooms and facilities in Unesco House, for IGCP bodies, 
may be made available on request. 

Travel expenses (including per diem) of members of the IGCP Board and the scientific com- 
mittees attending annual meetings will normally be paid by Unesco from its budgetary allocation to 



IGCP, 
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Unesco may contribute financially to a limited extent, to the scientific execution of IGCP 
through contracts related to the execution of certain projects. 

IUGS and Unesco will encourage the establishment of post-graduate training courses in special- 
ized fields of the geological sciences for graduates of developing countries participating in IGCP 
projects. 

Unesco mi organize with UNDP (United Nations Development Programme) assistance regional 
training seminars in specialized fields of geological sciences, for graduates or technicians o r deve- 
loping countries who participate in IGCP projects. 

The importance of co-ordination with bilateral assistance to developing countries and the major 
rble which such assistance can play for successful implementation of IGCP projects has been 
stressed in earlier parts of this report. 

9. IGCP publications 

The general subjects to be covered in the publications will be scientific results of IGCP proj- 
ects, and information regarding development of the programme. 

Copies of all publications on IGCP matters should be sent to the IGCP Secretariat for appropri- 
ate distribution. 

Final results of IGCP projects should be published, using all appropriate channels to this effect. 

An IGCP newsletter will be published, using existing periodicals of IUGS and Unesco, and con- 
taining in particular activity reports of the scientific committees and the IGCP Board, and activity 
and progress reports of the IGCP project working groups. 



VIII. RELATION OF THE IGCP TO OTHER INTERNATIONAL ORGANIZATIONS 
AND PROGRAMMES 

The Conference considered that close co-operation should be established between IGCP and a 
number of international organizations, both governmental and non-governmental, and a number of 
international scientific programmes. At the Conference, some of their representatives indicated 
interest in the IGCP and stated that their organizations were prepared to contribute to its success. 

(a) United Nations organizations 

International Atomic Energy Agency - The most exact methods of geochronological dating are 
based on radioactive decay, and their application commands not only sophisticated laboratory equip- 
ment but also highly skilled and experienced scientists. Especially for smaller or developing coun- 
tries it would be therefore desirable to establish co-operation with IAEA for training purposes and 
for such services as radiometric age determination of minerals, rocks, soils, and water. 

Resources and Transport Division of United Nations - The collaboration with this Division 
which acts as executing agency of United Nations Development Programme for many development 
projects in various fields of earth sciences could be very beneficial for IGCP, especially in areas 
of usually less explored countries. Earth scientists, active in United Nations projects, may be 
associated with IGCP projects wherever possible, together with their local counterparts. 

(b) International non-governmental scientific organizations 

International Geographical Union - Some topics of IGCP are of interest to the International 
Geographical Union (IGU), for example, geomorphological methods of correlation important for 
dating Quaternary phenomena. Based on the correlation of elevated beach terraces, lake and river 
terraces, on the orientation and mode of occurrence of accumulated morainal materials, on the oc- 
currence of periglacial phenomena, and other physiographic features, conclusions as to the age of 
various Quaternary processes can be obtained. 
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biter national Union of Geodesy and Geophysics ~ Geophysical techniques and methods have im- 
proved knowledge of deep-seated rock bodies, hidden ore deposits, and deeper parts of the earth's 
crust. Some of those are already used in geological correlation of various kinds. Of special value 
for the IGCP is research on magnetism since it may help in clarifying the patterns of planetary pro- 
cesses. Magnetic patterns of the sea floor for instance indicate movements of crustal plates by 
ocean floor spreading and continental drift and may also help to elucidate the rOle of convection in 
the mantle. Palacomagnetic study of rocks is now one of the important methods of geochronological 
dating. In these, as well as in othc r fields, the co-operation between the IGCP and the IUGG is 
most desirable and should lead to scientific achievements of value for both. 

Inter- Union Commission on Geodynamics - Various aspects of the Geodynamics Project are 
related to Die IGCP, especially in the fields of tectonics, volcanism, palaeomagnetism and palaeo- 
climatology. 

Tectonic events are closely connected with stratigraphy. They are well recorded in sedimen- 
tary sequences and therefore stratigraphical correlation may take into account tectonic phenomena 
of all kinds. 

As strong tectonic activity is concentrated in a few, relatively narrow, mobile belts, most of 
the present volcanic activity occurs within these belts; these belts comprise the oceanic and con- 
tinental rift systems, the islands arcs and the young folded mountains. The study and correlation 
of tectonic phenomena, as well as of accompanying volcanic activity, is also of direct interest to 
the IGCP. 

Similarly research on vertical movements of aseismic continental margins and vertical move- 
ments of plateaux and basins will help to elucidate the behaviour of lithospheric blocks. Research 
of this kind is related to tectonic studies of interest to the IGCP as well as to the geodynainics pro- 
ject. This applies especially to projects dealing with eustatic changes of sea level. 

( c ) Unesco programmes 



Man and the Biosphere - This intergovernmental Unesco programme though dealing primarily 
with ecological and environmental problems not directly related to geological research, is also 
linked to some extent with the IGCP. This applies to MAP's study for a better understanding of 
soil forming processes, of their degradation and restoration in different climatic zones. 

Intergovernmental Oceanographic Commission - The IOC has in its programmes many re- 
search projects that may become closely connected with the IGCP. These projects include such 
topics as; 

Morphological mapping of the sea floor; systematic geological and geophysical surveys of 
continental margins; geological and geophysical studies of Mediterranean and marginal seas; 
river mouth monitoring with emphasis on the nature of suspended materials and waters; deep 
drilling at key sites in the oceans; detailed studies near crests of the ridge-rift system; meri- 
dional profiles of deep ocean sediments; completion of magnetic survey over the world's oceans; 
manganese nodules and other mineral resources assays; investigation of anomalous deep ocean 
crustal areas; geotraverses across major crustal features and land-sea geologic transects in 
critical areas. 



Marine geology history needs to be compared with continental geology and this correlation 
should deepen our understanding of planetary history, including tectonic, climatic and organic 
evolution from the point of view of land-sea interraction. 

International Hydrological Decade (I11D) - Studies being performed by HID, of special interest 
for the IGCP are studies on suspended and otherwise carried load in rivers and lakes and its depo- 
sition in lakes and other basins; gross sediment transport into the ocean; glacial studies. The 
study of glaciers is especially appealing to geologists concerned with the geochronology of the 
Quaternary and with geologic events in Quaternary time. The hydrogeological maps which are 
sponsored or compiled by HID are also of value to the IGCP. 



Since the Secretariats for the Man and Biosphere Programme, the International Oceanographic 
Commission and the International Hydrological Decade are also located at Unesco House, co- 
operation and co-ordination with IGCP should be greatly facilitated. 




SC/MD/28 - page 31 
Annex I 



ANNEX I 



Address by 
Mr. Rene Maheu 
Director-General of Unesco 



Your Excellencies 
Ladies and gentlemen. 

It is my very pleasant duty to welcome the delegates and eminent specialists who are about to 
take part here in the work of the Intergovernmental Conference of Experts for preparing an Interna- 
tional Geological Correlation Programme. 

Convened in pursuance of resolution 2. 321 (a), adopted by the General Conference at its six- 
teenth session, this is, so far as I know, the first intergovernmental meeting to deal exclusively 
with geological problems. Yet geology is, by its very nature, an obvious subject for international 
study and geologists were among the first in the scientific community to organize regular exchanges 
of knowledge and information. International geological congresses, indeed, have been taking place 
for almost a century already, leading to the setting up of many permanent associations in various 
branches of this science. But it is perhaps precisely because such excellent scientific co-operation 
had thus been established among geologists that it was so long before the need to institutionalize it 
and to create new structure for the purpose was felt. 

Thus it was not until 1961 that the International Union of Geological Sciences was founded. Since 
then, Unesco has maintained particularly cordial and fruitful relations with the Union. And I am 
very pleased to see Professor Dunham, its President, Mr. van der Heyde, its Secretary- General, 
as well as members of its Executive Committee and other bodies, with us here today. 

In fact, it was not until fairly recently that it was realized how much could be gained by or- 
ganizing intergovernmental co-operation in connexion with geology. The Conference opening today 
will give you an opportunity of taking full advantage of the possibilities existing in this respect. 

The purpose of this Conference is to define the content of an international geological correla- 
tion programme and the procedures for carrying it out, with the idea that it may be adopted and 
launched by the General Conference of Unesco, at its seventeenth session, in October 1972, To 
fulfil this purpose, you will be able to draw on the results of the preparatory work carried out for 
you, in particular at the meeting of experts which Unesco organized at Budapest in September 1969, 
in close co-operation with the International Union of Geological Sciences. This meeting and the 
consultations which have since taken place both with Member States and with the representatives of 
the scientific organizations concerned have made it possible to prepare the working papers submit- 
ted to you as a basis for discussion. 

Some people may think that we have been rather too slow in launching an international programme 
in geology, and the painstaking preliminary work to which I have just referred may have made some 
scientists a little impatient. It is true that intergovernmental programmes take rather a long time 
to come to fruition but that is the price that has to be paid for securing government support. Fur- 
thermore, geology has had to take its place among the other subjects of study calling for a concer- 
ted world effort. I think, however, that, when all is said and done, we have been well advised not 
to rush matters. From what the specialists have told me, accepted ideas on the formation and evo- 
lution of the earth*s crust have changed radically in the course of the past few years. For instance, 
the geophysical data yielded by seismological and geomagnetic studies, inter alia , have led to the 
emergence of new ideas about the tectonics of the globe. Ocean floor spreading now seems to be 
an established fact, while the plate tectonics theory throws a new light on the old hypothesis of con- 
tinental drift. 

These advances in our knowledge of the dynamics of the earth's crust should be of considerable 
help to geologists in fulfilling one of their oldest ambitions, namely, the establishment of a geolog- 
ical time scale valid for the whole earth. They should also enable them to arrive at a better under- 
standing of geological events themselves. There is no need to draw your attention to the beneficial 
effects which such a development would be bound to have on most branches of geology and, in particular. 
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on our understanding of the processes involved in the genesis and distribution of minerals which 
are of great economic interest. Vet if these new ideas are to lead on to tomorrow’s geological 
discoveries, geologists will have to apply themselves straight away to developing the correlation 
of data and information concerning the various regions of the world and the great events which have 
shaped the crust of our planet. This is, in fact, the main aim of the programme which you are 
asked to work out. 

Tile establishment of such a programme also seems timely for other important, though not 
strictly scientific, reasons. On the one hand, many governments are rightly concerned at the in- 
tensive exploitation of mineral resources and the danger of running short of some of tlism in the 
relatively near future. On the other hand, the international monetary crisis and the evolution of 
the world economic situation undoubtedly portend serious difficulties in regard to the financing of 
scientific research throughout the world, and to co-operation between developed and developing 
countries, unless steps are taken promptly. These considerations, it seems to me, should not be 
far from your minds as you proceed with your work, 

Jn particular, I think that you will wish to work out an International Geological Correlation Pro- 
gramme which will not be an unduly rigid catalogue of activities to be followed strictly in the com- 
ing years, but rather a realistic overall plan taking account of the interests and resources of the 
governments and other bodies called on to bear the cost of carrying out the Programme. You will 
also, I am sure, take care to see that each country, great or small, rich or poor, feels involved 
in the Programme and can play its part in it. Lastly, you will he careful to harmonize this new 
intergovernmental programme with those other international programmes which have already been 
undertaken in the earth sciences. 

While your work will bear mainly on the content of the future programme, you will also have 
to specify how it is to be organized and the general procedures for its execution. The latter will, 
of course, have to preserve and safeguard the intergovernmental character of the programme, in 
that each participating government will have to undertake to play its part in carrying it out effec- 
tively. The system suggested to you, however, is substantially different from the one adopted by 
Unesco for its major international programmes on oceanography, hydrology, and man and the bio- 
sphere. In these three cases, the General Conference felt it necessary to set up intergovernmental 
co-ordinating bodies. In the case of the programme with which you are concerned, it was thought 
preferable to devise a solution which would take account both of the long tradition of international 
co-operation of which geologists are so properly proud, and of the important part that the Interna- 
tional Union of Geological Sciences will be called upon to play in carrying out such a programme. 

It is accordingly suggested that responsibility for the planning and general co-ordination of the In- 
ternational Geological Correlation Programme should rest with a Board of distinguished geologists 
from different countries, appointed jointly by the Director-General of Unesco and by the President 
of the Union. The arrangement is unusual, but would seem to be practical. You will, J am sure, 
consider its various aspects very carefully. 

The Secretariats of Unesco and of the International Union of Geological Sciences have worked 
in concert in preparing the documents intended for your use in outlining an InternationalGeological 
Correlation Programme. Hut the General Conference of Uneseo and the Council of the Union will, 
of course, have to adopt the Programme that you recommend to them at the close of this meeting. 
And, in the last analysis, it will rest with the geologists of all countries to make sure that this new 
and exciting venture in international scientific co-operation succeeds in practice. 

Bearing all this in mind. I offer you, ladies and gentlemen, my warmest good wishes for the 
success of your work. 
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Speech by 

Professor Kingsley Dunham 
President, International Union of Geological Sciences 



Your Excellencies 
Ladies and gentlemen 

First let me thank you warmly, Mr. Director-General, for the cordial sentiments you have 
expressed towards geologists and the earth sciences. The members and officers of the Interna- 
tional Union of Geological Sciences are very grateful for your kind welcome. Personally, I very 
much appreciate the opportunity to speak at this early stage for I come not as a delegate of my 
country, but in a sense as an observer for the Union which, should our deliberations be success- 
ful, will be a partner in this world- wide enterprise. 

The International Union of Geological Scien ces, founded in 1961 inherited from the long series 
of International Geological Congresses, extending back over nearly a century, a number of impor- 
tant commissions. Several of these are highly relevant in the present context, notably the Com- 
mission on Stratigraphy whose president, Professor Menner (USSR) I am very glad to see with us 
this morning. The Commission has experienced some unfortunate handicaps in recent years; for 
example during the 1964 International Congress in India, many of its members who had been attend- 
ing an excursion in Kashmir had the misfortune to be prevented from reaching the Commission meet- 
ings because of early snow in the mountains; while in 19G8 unhappy events in Prague disrupted its 
work. Nevertheless, it has a series of highly active sub- commission s , for example that dealing 
with the Precambrian, led by Professor Rankama (Finland) and that on the Siluro- Devonian boun- 
dary under Dr. MacLaren (Canada). The Sub- Commission on Stratigraphical Nomenclature of 
which Professor Uedberg (U.S. A. ) is president has more than fifteen years of continuous work be- 
hind it and next year is expected to publish a significant report aimed at general standardization. 

In the case of the TUGS Commission on the Geological Map of the World, with which Professor 
Marcais (France) ha s long been associated, there is already a good tradition for collaboration with 
Unesco. This has been very fruitful, as the beautiful maps so far published bear witness. The 
preparation of the World and European maps, the tectonic, metallogenic and metamorphic maps 
all throw up problems of correlation. It may safely be said that this valuable commission could 
not have functioned but for the generous support provided by Unesco. 

The past two decades have produced a vast explosion of geological data. Fundamental research, 
as well as a research for fuels and minerals on an unprecedented scale has resulted from the faith 
of mankind that the science can help to meet its growing need for raw materials and for a favou rable 
environment. Funds to pay for the investigations liave come from governments, through national 
geological surveys and state-owned industries, from private companies, from universities and not 
least through the UNDP Special Fund. The Special Fund has been widely applied in developing coun- 
tries, and bilateral aid projects liave also been active in many such countries. Here I speak with 
considerable personal experience, for over the past few years I suppose I have visited almost half 
the developing countries here represented. Notwithstanding the good work of the existing IUGS 
commissions and affiliated organizations, it is evident to all who are familiar with the scene that 
there is great need to bring the data of the earth sciences into a proper state of correlation on a 
fully international scale. It is reasonable to believe that this would have significant practical re- 
sults. The International Geological Correlation Programme has been designed to achieve this. 

The possibility of joint action between IUGS and Unesco was first discussed as longago as 1964. 
In 1967, at Prague, form was given to the proposal by a meeting which included Professorlledberg 
(in the chair), Dr. Walter (Unesco), Miss Delany (France) , Professor Zoubek (Czechoslovakia), 
Professor Glaessner (Australia). Mr. Ilarland (U, K. ), Professor Zhamoidea (USSR), and Profes- 
sor van Leckwijck (IUGS). The IUGS Council in 1968 welcomed the proposal and early in 1969 its 
Executive Committee voted in favour of collaboration with Unesco by a large majority. The meet- 
ing of experts to draft a preliminary progamme sponsored by Unesco was held later that year in 
Budapest. By that time it was becoming apparent that the scale of the programme would make in ter- 
government approval necessary and that since Man and the Biosphere was in the queue ahead of 
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IGCP, the Correlation Programme could not be put to the Unesco General Conference until 1972. 
The IUGS Executive Committee accordingly decided to launch a programme with the limited re- 
sources at its disposal and form a co-ordinating panel for this purpose. Thus, from the point of 
view of IUGS, an International Correlation Programme is in being, 14 projects having been accep- 
ted. If a joint operation with Unesco becomes possible, as the Executive Committee earnestly hopes, 
this small programme would merge into the larger scheme, and its panel could well evolve within 
the scheme. 

On behalf of the International Union, I express my gratitude to all the delegates of governments 
who have given their time to come to Paris to attend this meeting, which may well prove to be an 
historic milestone in the earth sciences. 
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ANNEX III 



MAJOR CORRELATION PROBLEMS ARRANGED CHRONOLOGICALLY 



THE PRECAMBRIAN 

The Precambrian covers some 85% of the total length of geological time. Precambrian rocks 
either outcropping or covered by a thin layer of younger sediments occur abundantly on all conti- 
nents, but, when studying them, their scarcity of fossils and their altered nature pose special pro- 
blems. 

Research on the Precambrian is, at the same time, very important for general and applied 
geology alike, since the Precambrian contains the largest and richest deposits of many metals. 

A more complete knowledge of the age of economic deposits in the Precambrian will allow 
evaluation of large areas, the richness of whose mineral wealth is only now beginning to be known, 
in South America, Africa, the Indian Peninsula and Australia, and more particularly, in the devel- 
oping countries of those regions. Such studies might, for example, serve as the basis for a search 
for oil in the Upper Precambrian, as in the USSR and Australia. 

For those reasons, stratigraphic, palaeogeographieal, petrological and metallogenetic research 
in the Precambrian may provide the solution to more general geological problems. Numerous re- 
gional stratigraphic scales exist for the Precambrian but there is no generally agreed global scale, 
Such a great scale needs to be established. To do this requires the utilization of existing biostrati- 
graphic and physico-chemical methods, which would have to be adapted and transformed for Pre- 
cambrian research. Such adaptation could only be really effective if it is carried out on an interna- 
tional basis, 

1. Methods 

(a) Radiometry and petrography . Among the world- wide correlationmethods for the Precambrian, 
particular importance should be given to radiometric dating and petrography. It would seem 
advisable to apply these techniques in defining the sub-divisions of the Precambrian, to the 
tectonic- plutonic cycles, chosen in those special regions where such cycles can be well- defined 
geologically, 

(b) Palaeomagnetism. Palaeomagnetic studies basedon changes in the geomagnetic field may also 
afford a possibility for the stratigraphic correlation of the younger Precambrian on a global 
basis. 

(c) Biostratigraphy . The research for early life in the Precambrian now indicates that primitive 
life on the earth existed more than 3,000 million years ago. Research on formations contain- 
ing plant fossils, such as stromatoliths or acritarchs, provides the first possibilities for long- 
range correlations in the Upper Precambrian. 

(d) Geochemistry and stable isotope methods . It can also be expected that new geochemical dis- 
coveries will open up possibilities' for establishing correlations in the Early Precambrian. 

2. Problems 

(a) Evolution of the atmosphere . The use of palaeoclimatologic evidence for stratigraphic purposes 
in the Precambrian appears particularly promising in regard to the constitution of the atmos- 
phere, which was the controlling factor in lithogenesis and metallogenesis during the Early 
Precambrian. The difficult problem of the origin of photosynthesis in the Precambrian should 
also be tackled. 

(b) Red formations. Another important problem which must be taken into account is that of resi- 
dual formations and the red beds in the Late Precambrian. 
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(c) Ice a^es. The wo rid- wide occurrence of tillites at the summit of the Precambrian and at the 
base of the Cambrian deserves particular attention, as much from the palaeoclimatologic as 
from the stratigraphic angle. 

(d) Precambrian oceans . Tlie volume and the chemical compositions of the early ocean, and the 
formation of the first phosphate and sulphate sediments is a subject involving not only general 
geology (palaeoclimatology, palaeoceanology, palaeogeochemistry) but - and above all - applied 
geology, from the point of view of the genesis of sedimentary mineral deposits. 

(e) Evolution of the Solar System. The study of the Precambrian is certainly closely related in 
many respects to that of the cosmic life of the planet. For example, the evolution in the re- 
lationship between the earth and the moon, or between the earth and the rest of the solar sys- 
tem, which is a major scientific problem today, may have left traces in the Precambrian 
rocks, study of which may bring information to light on this subject. 



THE PHANEROZOIC (QUATERNARY EXCLUDED) 

The long time span of the Phanerozoic, with its diversity of deposition, volcanic activities 
deformational processes, metamorphism and metallogenic processes, offers many major problems 
still awaiting their final solution. 

1. Methods 



The Palaeozoic, the Mesozoic, and the Tertiary represent the main period of development of 
different methods of stratigraphic correlation. The general outline of the established time- scale 
is more than a century old. The clear relationship between the distribution of fossils and sedimen- 
tary events has made it possible to use biostratigraphy as an approximation to chronostratigraphy. 
There is, however, the need for a considerable development of the methods of treating organism 
communities on an ecostratigraphic basis to consolidate and refine the relative datings based on 
the different facies of one or a few fossil groups only. The integration of these methods of corre- 
lation with the absolute time scale, e. g. , by radiometric and palaeomagnetic dating is as important 
as the primary application of the latter methods where biostratigraphic evidence is not available. 

Tectonic events in the older Phanerozoic area often well dated and closely correlated with sedi- 
mentation and organic evolution: hence the results of Phanerozoic tectonics are a prerequisite for 
the understanding and the correlation of the equivalent phenomena in the Precambrian and their cor- 
relation in the sense of the IGCP. Refined regional correlation is essential for the understanding 
of orogenesis and the associated genesis of mineral deposits. The development area for the m ethods 
is mainly in the Phanerozoic. 

2, Prac tical applications 



Economic applications of the methods of correlation are in the Pre-Quaternary Phanerozoic 
dominated by the importance of petroleum and gas geology, where the economic consequences of 
refined correlation are often spectacular and not uncommon. Exploration for further resources 
of hydrocarbons is becoming increasingly dependent on palaeogeographic analyses which requires 
time correlations to an extent far beyond what has hitherto been assumed. Nuclear fuels are to a 
considerable extent found in the Phanerozoic. Other energy resources, such as coal and oil shales, 
might have to be reconsidered for economic use in the not too distant future, and refinement of cor- 
relation and correlation methods can help us to do this more quickly and at lower cost. Detailed 
correlation of all parts of the Phanerozoic is of equal importance for the exploitation of salt de- 
posits, including, e. g. phosphatic fertilizers, and raw materials in engineering construction. 

3. Standards 



The work on standards in stratigraphy, such as stratotypes and a stratigraphical terminology, 
is very largely carried out in the Pre-Quaternary Phanerozoic. The great importance of these 
standards in a variety of kinds of geological activity is illustrated elsewhere in this document. 
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THE QUATERNARY 

About two million years ago the earth's climate entered on a period of marked instability, and 
the Quaternary Era opened at the first record of climatic deterioration in temperate latitudes. 
Great ice- caps formed repeatedly in many parts of the world, and as the ice advanced and retreated 
it transported and deposited vast quantities of material. In other parts of the world, climate changed 
into more humid or more arid conditions than at present. 

1 . Deposits and correlation methods 

The correlation of glacial, periglacial and pluvial deposits from continent to continent is an 
important task for stratigraphy. Many of the deposits are coarse in grain and capable of holding 
large quantities of water. Such supplies of groundwater are of great economic significance. 

As Quaternary deposits are often not indurated, they offer problems in city planning and en- 
gineering construction. On the other hand, an important part of the raw materials for building 
purposes is derived from these deposits. 

2. Soils 



Soils, the earth's most important economic deposit, are developed in large part on Quaternary 
materials. Unlike minerals, they need not be exhausted by exploitation, and their proper manage- 
ment's vital to mankind. Current knowledge of soils is not enough directed towards the geological 
aspect, and there must be major programmes into the genesis and distribution of soils, bothpalaeo- 
sols and recent soils. Study of interglacial palaeosols which were not disturbed by human activity 
can throw much light on modern soil development. Study of interglacial and Tertiary weathering 
could show how secondary enrichment of ores took place in older geological periods. 

3. Climate 

The glacial and interglacial stages and their impact on the animal and plant world have provided 
us with the best tool to decipher the stratigraphy of Quaternary deposits. 

The current warm stage opened about 10,000 years ago, and has been marked by climate fluc- 
tuation. Seven thousands years ago the climate was warmer than today, while about 2,500 years 
ago the weather was cooler. The climate was warm again about 800 years ago, and then there was 
a "little ice age" from about 1550 to 1850 A, D. , and expanding glaciers covered cultivated land. A 
century of warmer weather followed, but since 1940 deterioration has been detectable in some parts 
of the world. In most parts of the world, however, climate changes have not been studied and cor- 
related. 

4. Sea level 



Sea level is related to the amount of ice present on land, and thus is climate. There have been 
changes in level throughout the Quaternary, and if all the ice on earth were to melt the sea would 
rise by 50 m. with catastrophic results for large areas of low-lying densely populated lands. Large 
inland lakes, such as those of North America and Africa, are also sensitive to changes in climate. 
Even small changes in water level are important to city planning, harbours, etc. 

5. Landforms 



Landforms are of essential importance for land use as well as for rural and urban planning, 
particularly with regard to the less developed countries. Most landforms obtained their final shape 
du ring the Quaternary Period. Correlation, description, and cartographic representation of land- 
forms are of particular importance for the present and the future of human activity. 

Conclusion 



Governments responsible for planning a world that is about to be overcrowded cannot ignore 
possible changes in climate and in sea level. Through a major international programme IGCP must 
collect all the evidence that will reveal the changes in climate of the recent past, endeavour to es- 
tablish the causes underlying these changes, and armed with this knowledge make predictions of 
future short-term climatic changes, to the immense benefit of mankind. 

o 

ERIC 
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PROPOSED STATUTES OF THE BOARD FOR THE 
INTERNATIONAL GEOLOGICAL CORRELATION PROGRAMME 
(HEREAFTER CALLED THE H IGCP") 



Article 1 



1. A Board for the International Geological Correlation Programme, is hereby set up. 



Article 2 



2. 1 The Board shall be composed of 15 members appointed by the President of IUGS and the 
Director-General of Unesco by mutual agreement. 

2. 2 Names of candidates for the Board are submitted to the joint Secretariat by the IGCP National 
Committees. 

2. 3 The members appointed to the Board shall be persons actively engaged in scientific research 
related to the objectives of IGCP, taking into account an equitable geographical distribution. 

2. 4 Each appointed member shall have one vote. 

2. 5 Voting members of Board shall be eligible for reappointment but shall not remain in office 
continuously for more than 6 years. 

2. 6 The appointment of the voting members of the Board shall be made every two years. (Taking 
into account both the need for continuity and the need for rotation of membership.) 

2. 7 The Secretary-General of IUGS and a representative of the Director-General of Unesco shall 
be ex-officio members of the Board but without voting privileges. 



Article 3 



3. 1 The Board shall meet at least once a year. 

3. 2 The annual meetings may be attended by observers of interested international scientific organi- 
zations, including the IGCP Scientific Committees. 

3. 3 Representatives of the United Nations and other intergovernmental organizations and of mem- 
ber countries of IGCP shall be admitted to the Board meetings as observers. 

3. 4 Observers shall not have voting privileges. 



Article 4 

4. 1 At its first session the Board shall elect a Chairman and two Vice-Chairmen. These shall 
form the Board's Bureau. 

4. 2 The Board shall elect a new Bureau whenever its own membership is changed in accordance 
with Article 2, paragraphs 2. 1 to 2. 6. Members of the Bureau are eligible for re-election. 

4. 3 The Board's Bureau may be convened between the Board's annual meetings. 

4. 4 The Board shall adopt its own rules of procedure. 
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Article 5 



5.1 The Board shall be responsible for supervising, from the organ izational and from the scientific 
points of view, the implementation of IGCP, for studying proposals concerning developments and 
modifications of the programme, for recommending scientific projects of interest to IGCP mem- 
ber countries, for co-ordinating international co-operation in the framework of IGCP, for as- 
sisting in the development of national and regional projects related to IGCP and for taking any 
measures that may be required for the successful implementation of the Programme. 

5. 2 In carrying out its activities, the Board may make full use of the facilities offered by IUGS, 
Unesco, other international organizations, governments and foundations, 

5. 3 The Board may consult on scientific questions all appropriate international or national govern- 
mental or non-governmental scientific organizations and, in particular, the International Coun- 
cil of Scientific Unions (ICSU). 

5. 4 The Board shall, whenever possible, co-ordinate IGCP with other related international scien- 
tific programmes. 



Article 6 

6. 1 The Board is assisted in its scientific duties by Scientific Committees established . jr this pur- 
pose jointly by IUGS and Unesco. 

6. 2 The Board defines the number and terms of reference of the Scientific Committees which have 
to evaluate project proposals in terms of their scientific merit, their financial needs, their 
economical interest and their appropriateness to the general scope of the programme, and to 
make recommendations concerning them to the Board. 

6. 3 The Board may assign to its own Bureau certain duties, as for instance the approval of recon- 
sidered and modified IGCP project proposals or the approval of the annual progress reports of 
IGCP project working groups or the approval of revised final reports of IGCP projects. 



Article 7 

7. 1 The IGCP Secretariat shall provide the necessary secretarial services for all meetings of the 
Board. 

7. 2 The IGCP Secretariat shall take the steps required to convene the meetings of the Board. 



Article 8 

8. 1 The Board's Bureau shall prepare annual activity reports of the Board for publication. 

8. 2 The Board shall prepare a report every two years on the progress of IGCP for the Executive 
Committee of IUGS and for the Unesco General Conference. 

8. 3 The Board may suggest changes of the policy, scope or organization of IGCP, to the President 
of IUGS and to the Director-General of Unesco for their consideration. 
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ANNEXE/ ANNEX/ ANEXO/lIPH JIOKEH1IE V 

LISTE DES PARTICIPANTS/ LIST OF PARTICIPANTS 
EISTADE PARTICIPANTES/cmiCOK yMACTHHKOB 



Names and titles in the following lists are repro- 
duced as handed in to the Secretariat by the dele- 
gations concerned. Countries are shown in the 
French alphabetical order. (An asterisk indicates 
the head of the delegation.) 

Les noms et titres qui figurent dans les listes ci- 
aprfes sont reproduits dans la forme oft ils ont ete 
communiques au Secretariat par les delegations 
interessees. Les pays sont mentionnes dans l'ordre 
alphabetique franjais. (Un asterisque indique le 
chef de delegation.) 



Los nombres y tftulos que figuran en las listas 
siguientes se reproducen en la forma en que las 
delegaciones interesadas los han communicado a 
la Secretarfa. Los pafses se me ncionan en el orden 
alfabetico frances. (Un asterisco indica el jefe de 
la delegacidn.) 

4>aMH^HH h 3BaHHH f yKaaaHHbie b HHJKenpHBe^eHHOM 
CnHCKe, BOCnpOH3BO,AHTCa B TOM BHfle B KaKOM OHH 
Sm/ih npeflCTaBfleHM CeKpeTapwaTy cooTBeTCTByw- 
utHMH ^eJierauHHMH. CTpaHM nepeHMc^enw b nopHfl- 
Ke ^paaqyacKOro aJi$aBHTa (3Be 3£om<a yKa 3 MBaeT 
r/iaBy ;*e;ierauHH). 
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ANNEXE/ ANNEX/ ANEXO/HPH JIO)KEHHE V 

LISTE DES PARTICIPANTS/LIST OF PARTICIPANTS 
LISTA DE PARTICIPANT ES/CIIHCOK YHACTHHKOB 



I. ETATS MEMBRES/MEMBER STATES/ESTADOS MIEMBROS/rOCy^APCTBA-HJIEHbl 



ALGERIE/ALGERIA/ 

ARGELIA/AJDKHP 

Mr. Omar Me r abet 

Chef du Service g£ologique au Ministore de 
Pindustrie et de l'&iergie scientifique 
Alger 

Mr. Mohamed Tasiani 

Chef du Department des sciences de la terre 
au Ministore des sciences et de la recherche 
scientifique 
Alger 

REPUBLIQUE FEDERALE D’ALLEMAGNE/ 
FEDERAL REPUBLIC OF GERMANY/ 
REPUBLICA FEDERAL DE ALEMANIA/ 
SEflEPATHBHAH FECnYEJIHKA TEPMAHHH 

Professor Dr. H. K. Erben 
Institut fUr Pal&ontologie, 

University Bonn, 

Nussallee - 8 

Professor Dr. R. Vinken 
Bundesanstalt ftlr Bodenforschung 
Hannover, Stilleweg - 2 

Dr. I. Wendt 

Bundesanstalt ftlr Bodenforschung 
Hannover, Stilleweg - 2 



Professor Dr. K. von Gehlen 
Institut f(ir Petrologie, Geochemie und 
Lagers tattenkunde der University Frankfurt 
Frankfurt - D-6 

Professor Dr. Ing. Albrecht Wilke 
Institut fdr Lagerstattenforschung und 
Rohstoffkunde der TCJ Berlin 

Dr. H. Glashoff 

Bundesanstalt far Bodenforschung 
Hannover, Stilleweg - 2 

Professor Dr. A. Siehl 
Geologisches Institut des University 
Bonn, Nussallee - 8 

Professor Dr. H. Tobien 
PalSontologisches Institut 
University Mainz 

Professor W. Ziegler 

Geologi sch- Paiaontologisches Institut 

University Marburg 

355 Marburgilahn 

Deutschhausstr. 10 
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ARABIE SAOUDITE/ SAUDI ARABIA/ 
ARABIA SAUDITA/CAy^OBCKAH APABHH 

Dr. F. K. Kabbani 

Deputy Min. for Mineral Resources 

P. O. Box 345 

Jeddah 

ARGENTINE/ ARGENTINA /APrEHTHH A 

Dr. W. R. Burghardt 
Ministro Consejoro 
Delegation permanente de l'Argentine 
auprfes de l'Unesco 

Dr. H. H. Camacho 
Consejo Nacional de Investigaciones 
Cientificas y T^cnicas 
Buenos Aires 

Dr. Emilio F. Gonzales Diaz 
Direccion Nacional de Geologia y Mineria 
Buenos Aires 

australie/australia/abctpajihh 

Dr. N. H. Fisher 

Director, Bureau of Mineral Resources, 
Geology and Geophysics 
Canberra - ACT 

AUTRICHE/AUSTRIA/ABCTPHH 

Dr. K. Metz* 

Geologisches Institut 
Universit&t Graz 
Graz " A. 8010 

Professor Dr. Ing. Felix Herman 
Institute for Prospecting Exploration 
and Mineral-Economics Mining 
Metallurgy University 
Leoben 

Dr. H. Holzer 
Chief Geologist 
Geological Survey of Austria 
Vienna - 3 

BELGIQUE /BELGIUM/BE LGIC A/ BE JIbrHH 

S. Exc. le Baron Papeians de Morchoven 
Ambassadeur, ddl^gud permanent de la 
Belgique auprbs de l'Unesco 

Mr. Andre Delmer 

Chef du Service gdologique de Belgique 
16 avenue Colonel Daumerie 
Bruxelles - 1160 



Professeur P. Evrard 
Secretaire general de l'AIVCIT 
Institut de geologic 
45 avenue des Tilleuls - B. 4000 
Lifege 

Dr. Jean Michot 

Professeur & l'Universite de Bruxelles 
Bruxelles 

Professeur Paul Michot 

Membre de l'Acaddmie des sciences, 

Professeur & l'Universite de Lidge 
88, rue Henri Vieux temps 
Li6ge 

Mr. A, van den Driessche 
Delegation permanente de la Belgique 
auprbs de l'Unesco 

Professeur W. P. van Leckwijck 
Past Secretary-General IUGS 
Nechelsesteenweg, 206 
Anvers - 2000 

Professeur P. Macar 
Avenue du Memorial, 4 
Seles sin 
Ougree - 4200 

REPUBLIQUE SOCIALISTS SOVIETIQUE DE 
BIELORUSSIE/BYELORUSSIAN SOVIET 
SOCIALIST REPUBLIC/REPUBLICA SOCIALISTA 
SOVIETICA DE BIELORRUSIA/EEJIOPycCKAfl 
COBETCKAH C0UHAJMCTH4ECKAH PECIiyEJIMKA 

Dr. V. A. Kouznetsov 
76 Lenin Avenue, apt. 84 
Ninsk 

BRESIL/BRAZIL/BRASIL/EPA3HJIHH 

Professeur F. F. M. de Almeida 
Ecole polytechnique de SSo Paulo 
S3o Paulo 

Mr. L. Ph. De Macedo Soares Guimar&es 
Delegation permanente du Bresil auprbs 
de l'Unesco 

BULGARIE/BULGARIA/BOJIFAPHH 

Professor I. Rostov* 

Professor at the University of Sofia 
Department of Mineralogy 
Boulv. Russki - 15 
Sofia 

Professor V. Tzankov 
University of Sofia 
Department of Palaeontology 
Boulv. Russki - 15 
Sofia 



'Jf. . 
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Professor Dr. B. Bogdanov 
Director of Geological Institute 
Kv. Geo Milev, ul. 36 
Sofia XIII 

Dr. I. Sapunov 

Senior Scientific Collaborator 
Geological Institute 
Kv. Geo Milev, ul. 36 
Sofia XIII 

BURUNDI/ EypyHflH 
Mr. A. Ndenzako 

Directeur des mines et de la idologie 

B. P. 745 

Bujumburq 

CANADA/KAHAflA 

Dr. S. C. Robinson* 

Chief, Economic Geology and Geochemistry 
Division 

Geological Survey of Canada 
601 Booth Street 
Ottawa, Ontario 

Dr. D. J. McLaren 

Director, Institute of Sedimentary and 

Petroleum Geology, 

3303 - 33rd Street N. W. 

Calgary - Alberta 

Professeur Dr Roger A. Blais 
Directeur de la Recherche 
Ecole Polytechnique, 

University de Montreal 
Montreal 

Dr. M. Tremblay 
Consulting Geologist 
Quebec P. Q. 

Dr. A. Sutherland Brown 
Deputy Chief, Mineralogical Branch 
Department of Mines and Petroleum Resources 
Victoria 

REPUBLIQUE CENTRA FRICAINE/CENTRAL 
AFRICAN REPUBLIC/REPUBLICA 
CENTROAFRICANA/UEHTPAJIbHOA$PHKAHCKAH 
PECnyEJIHKA 

Mr. A. Gassimbala 

Ing£nieur des mines 

Directeur des mines de la R^publique 

centrafricaine 

CHINE/CHINA/ KHTAH 

S. Exc. Mr. Chi-Ching Yao 
Ambassadeur, d£l£gu£ permanent de la 
R^publique de Chine auprfes de 1’Unesco 



Professor Ting- Yinth Ma 

Professor of National Taiwan University 

Dr Hsien Ho Tsien 

Chercheur & 1* University de Taiwan 

DANEMARK/DENMARK/DINAMARCA/ 

Dr. Ian Bondam 

Delegate for the Danish Unesco Commission 
and for Darish National Commission for 
Geology 

Geological Survey of Greenland 

Professeur Nils Spjeldnaes 
Professeur de g£ologie chronologique 
Geologisk Institut Aarhus Universitet 
DK - 8000 Aarhus 

REPUBLIQUE DOMINIC AINE /DOMINICAN 
REPUBLIC/REPUBLICA DOMINIC ANA/ 
AOMHHHKAHCKAR PECliyEJIHKA 

S. Exc. M. Federico-M^ximo Smester* 
Ambassadeur 

Dyiygug permanente de la R£publique 
dominicaine auprfcs de l'Unesco 

Mr. Jose-Luis Mercy-Platero 
Secretaire de la delation permanente de 
la Rtfpublique dominicaine auprfcs de l’Unesco 

ESPAGNE/SPAIN/ESPANA /HdlAHUH 

Professor Jose Marfa Fuster Casas* 

Directeur de l’Institut de recherches 
gyologiques de Madrid 

Dr. Salvador Reguant Serra 
Scientific Adviser of Instituto Jaime Almera 
de Investigaciones Geoldgicas 
(CSIC) University Barcelona 

Dr. Manuel Alvarado Arrillaga 
Geological and Mining Institute of Spain 

Dr. F. De Pedro Herrera 

Investigador de la Junta de Energfa Nuclear 

ETATS-UNIS D’A ME RIQUE/ UNITED STATES 
OF AMERICA/ESTADOS UNIDOS DE AMERICA/ 
COEflHHEHHblE IUTATbl AMEPHKH 

Professor H. D. Hedberg* 

Professor of Geology 
Princeton University 
118 Library Place 
Princeton, N. J. 08540 

Dr. A. T. Miesch 

Geologist, US Geological Survey 

Denver, Colorado 80225 
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Dr. Ph. W. Guild 

Geologist, US Geological Survey 

Washington, DC 20242 

FINLANDE/FINLAND/FINLANDIA/SHHJIflHflHfl 

Professor Dr. H. Stigzelius* 

Director of the Geological Survey of Finland 

Angskulla 7 -C 

Niittykumtu 

Professor Dr. Kahma 

Chief of Exploration, Department 

Geological Survey of Finland 

Mantytiita 9-C 

Tapiola 

Dr. A. Vorma 
Secretary of the Finnish 
National Committee for Geology 
Geological Survey of Finland 
Otaniaman AS. SAAT. 2-A 
Otaniani 

Miss Anja-Riita Ketokoski 

Deputy Permanent Delegate to Unesco 

Professor Ahti Simonen 

Head of Petrological Department 

Geological Survey of Finland 

Otakallio - 6-D 

Otaniani 

FRANCE/FRANCIA/$PAHUH5I 

M. Jean Mar^ais* 

Directeur scientifique au CNRS 
15 Quai Anatole France 
Paris VII 

M. Jean Coulomb 
Professeurde physique du globe 
Acad^mie des sciences 
4, Rue Emile Dubois 
Paris XIV 

Professeur Robert Laffitte 
Professeur au Museum national 
d'histoire naturelle, president du 
Comit6 national fran£ais de g^ologie 
61, Rue de Buffon 
Paris V 

Professeur Pierre Laffitte 
Ing6nieur en chef des Mines 
60, Boulevard St. -Michel 
Paris VI 



Professeur M. Roques 
Professeur de g^ologie & l'Universit^ 
de Clermont-Ferrand 
5, Rue Kessler 
Clermont-Ferrand (63) 

Professeur Dr. C. Guillemin 
Directeur du Service gGologique national 
au BRGM 

74, Rue de la F6d6ration 
Paris XV 

Professeur Georges Aubert 
Professeur des sciences du sol 
Chef de service & PORSTOM 
24, Rue Bayard 
Paris VIII 

M. Jacques Landry 

Chef de bureau, affaires scientifiques, 

Minist&re des affaires 6trang£res 

Quai d’Orsay 

Paris VII 

M. L6on Delbos 

Chairman, Committee of Geological 
Documentation, IUGS 
74, Rue de la F6d6ration 
Paris XV 

M, Francis Hahn 
ENSNID 

60, Boulevard St.- Michel 
Paris VI 

Professeur P. Nicolini 

Chef du DGpartement de g^ologie mini£re 

9, Avenue des Etats-Unis 

Pau (64) 

M, Jean H. Ricour 

Directeur adjoint du Service g^ologique 
national 

74, Rue de la F6d6ration 
Paris XV 

Dr Maurice Slanski 

Chef du DSpartement de gSologie 

Service ggologique national, BRGM 

BP. 6009 

Orleans (45) 

M. Philippe Wacrenier 
Conseiller aux programmes du BRGM 
74, Rue de la F6d6ration 
Paris XV 
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GABON/rAEOH 

M. P. Ampamba Gouerangue* 

Directeur des mines et de la g^ologie 
du Gabon 

Ministdre des mines et de l'^nergie 
Libbreville 

M. Michel Karlin 

Chef du Service g^ologique du Gabon 
Ministdre des mines et de l'^nergie 
Libbreville 

GUATEMALA/rBATEMAJIA 

Mr. Oscar Bertholin y Galvez 
Permanent Delegate of Guatemala to 
Unesco 

HONDURAS /rOHflyPAC 

S. Exc, Professor Dr. C. Deambrosis Martins 
D£16gu6 permanent du Honduras auprfcs 
de l’Unesco 

Ministre pl^nipotentiaire 

HONGRIE/HUNGARY/ HUNGRIA/bEHTPHR 

Professor Dr. E. Nemecz* 

Rector of the Veszpr^n Chemical University 
Nllbi 101 
Budapest X 

Professor Dr. Mrs, M. Fdlvari 
Head, Department of the Hungarian 
Geological Institute 
N6pstadion ut 1 4 
Budapest XIV 

IRAK/IRAQ/HPAK 

Mr. Safa Al-Din Tarid 
Head of Geology Department 
College of Science 
Baghdad University 
62-2-1 Rawaaf Street 
Sadoon, Baghdad 

IRAN/ HPAH 

Dr. F. Bozorgnia* 

Head of Geological Laboratories of the 
National Iranian Oil Co. 

P. O. Box 1516 



Dr. M. Davoudzadeh 

Chairman, Department of Exchange of 

Geological Information 

Geological Survey of Iran 

P. O. Box 1964 

Teheran 

IRLANDE/lRELAND/lRLANDA/HPJIAHflHR 
Dr. C. Williams* 

Director, Geological Survey of Ireland 
14 - Hum Street 
Dublin - 2 

Professor C. H. Holland 
Department of Geology 
Trinity College 
Dublin - 2 

ISRAEL/H3PAHJIb 

Mr. E. Zohar * 

Director, Geological Survey of Israel 
Jerusalem 

Mr. M. Raab 

Head, Paleontological and Stratigraphic al 
Division, Geological Survey of Israel 
45, Tchernihovsby Street 
Jerusalem 

italie/italy/italia/htajihr 

Professor G. B. La Monica 
Secretary of IUGS 
National Committee 
1st. di Geologia 
Universita di Roma 

Professor A. Iacobacci 
Service g^ologique, Minist6re de 
1‘industrie et du commerce 
Roma 

Dr. G. L. Del Bono, 

Service g^ologique, Miniature de 
l'industrie et du commerce 
Roma 

Dr. L. Pannuzi 

Service g^ologique, Minist6re de 
l'industrie et du commerce 
Roma 

JAPON/JAPAN/anOHHfl 



Dr. Professor A. Kimyai 

Department of Geology Professor Dr. T. Tatsumi* 

Faculty of Science Faculty of Science, 

Teheran University University of Tokyo 



d-1 
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Professor Dr. A. Morishita 
Faculty of Science 
Nagoya University 

LIBERIA/JIHEEPHfl 

Dr. A. E. Nyema Jones* 

Chief, Liberian Geological Survey 
P. O. Bag 9024, Monrovia 

Mr. Bismarck R. Cooper 
Geologist, Liberian Geological Survey 
P, O. Bag 9024, Monrovia 

MEXIQUE/MEXICO/MEKCHKA 

Mr. Guillermo P. Salas* 

Director General del Consejo de 
Recursos Naturales no Renovables 
Sierragorda N° 1 2 
Mexico, 10 D. F. 

Mr. Diego A. C6rdoba 

Director del Instituto de Geologia de la 

Universidad Nacional Autonoma 

de Mexico 

Mexico, 20 D. F. 

Dr. N. Heroes Navarro 
139 Col. Doctores 
CRNNR - Mexico, 7 D. F. 

MONACO/MOHAKO 

Captain L. Grinda 

Directeur de l'observatoire de s^ismologie 
et de m6t6orologie 
Avenue St. -Martin 
Monaco 

NIGERIA/HHrEPHfl 

Mr. J. A. I. Olowu 
Deputy Director 
Geological Survey Division 
Ministry of Mines and Power 
Lagos 

NORVEGE/NORWAY/NORUEGA/HOPBErHfl 

Professor Leif StOrmer* 

Institute for Geology 
University of Oslo 
Blinden, Oslo - 3 

Professor Brian A. Sturt 
University of Bergen 
Bergen - 5000 

Professor Frank M. Vokes 
University of Trondheim 
Trondheim - N. T. K. 7034 



NOUVELLE-ZELANDE/NEW ZEALAND/ 
NUEVA ZELANDLA/ HOBAfl 3EJIAHJ1H51 

Dr. G. \V. Grindley 
Chief Project Geologist 
N. Z, Geological Survey 
Box 30368 
Lower Hutt 

PAYS -BAS/ NETHER LANDS/ PAISES BAJOS/ 
HHflEFJIAHJIbl 

Professeur C. W. Drooger* 

Professeur en Chaire 

University d'Utrecht 

11, Rue Professeur Wentlaan 

Dr. G. L. Krol 
Billiton Company 
19 L. Couperusplein 
La Haye 

Mr. B. P. Hageman 

Chief, Mapping Department 

Service gouvernemental de g^ologie 

17 - Spaarne 

Haarlem 

P OLOGN E / P OLAN D / P OLONI A/U OJIbUIA 
Dr A. Jelinski 

Vice-Directeur de l'Institut de g£ologie 
Varsovie 

Dr S. Cieslinski 

Chef de la Division de stratigraphie 

Institut de g^ologie 

Varsovie 

ROUMAN IE/ROMANIA/ RUMANIA/pyMbIHHfl 

S. Exc. M. le Professeur V. Ianovici* 
Membre de l'Acadymie 
Premier vice-ministre des mines, du 
p6trole et de la g^ologie 

S. Exc. M. L'Ambassadeur V. Lipatti, 
D<§l<§gu<§ permanent auprfcs de l'Unesco 

M. E. Davidescu 

Directeur au D4partement de la g£ologie 
Minist£re des mines, du p^trole et 
de la g^ologie 
Bucarest 

Dr Dan Patrulius 

Chef de section & l'Institut g^oiogique 
de Bucarest 

Dr Hans Krautner 

Chercheur principal & l'Institut g^ologique 
de Bucarest 



ROY AUME- UNI/ UNITED KINGDOM/REINO 
UNIDO/cOEflHHEHHOE KOPOJIEBCTBO 

Dr. A.W. Woodland* 

Deputy Director 

Institute of Geological Sciences 

Exhibition Road 

South Kensington 

London S. W. 7 

Professor T. N. George 
Professor of Geology 
University of Glasgow 
Glasgow, Scotland 

Mr. N. F. Hughes 
University Lecturer 
Sedgwick Museum 
Cambridge 

SUEDE/ SWEDEN/ SUE Cl A/UIBEUHH 

Dr. G. Kautsky 
Chief of Department 
Geological Survey 
Stockholm - 50 

Professor A. Martinsson 

Senior Research Associate 

Swedish Natural Science Research Council 

University of Uppsala 

Uppsala 

Professor E. Welin 
Director, Mineralogy Department 
Natural History Museum 
Stockholm - 50 

Professor C. G. Wenner 
Chairman of the Swedish National 
Committee for Geology 
University of Stockholm 
Stockholm - 50 

SUISSE/SWITZERLAND/ SUIZA/ iflBEHUAPHR 

Dr. F61ix Guilli6ron 
Adjoint scientifique de la Division de la 
science et de la recherche 
D6partement f6d6ral de l'lnt^rieur 
Berne - 3003 

Professeur W. K. Nabholz 
President de la Commission g^ologique 
de Suisse 

Institut g^ologique de l’Universit6 
Berne 
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REPUBLIQUE-UNIE DE TAN Z AN IE /UNIT ED 

REPUBLIC OF TANZANIA/REPUBLICA UNIDA 

DE TANZANIA/ OBTEflHHEHHAH PECIiy EJIHKA 

TAH3AHHR 

Mr. J. L. Saria 

Mineral Resources Division 

P. O. Box 903 

Dodoma 

TCHAD/ CHAD/MAfl 

Mr. L. Ortlieb 

Chef du Service g^ologique 

Direction des mines et de la g^ologie 

P. O. Box 816 

Fort-Lamy 

TCHECOSLOVAQUIE/ CZECHOSLOVAKIA/ 
CHECOSLOVAQUIA/ HEXOCJIOBAKHH 

Dr V. Zoubek* 

Aead6micien, directeur de l’Institut g^ologique 

Acad6mie des sciences 

Praha 

Dr V. Bucha 

Directeur de l’Institut de g^ophysique 

AcadSmie des sciences 

Praha 

TH AIL ANDE/ THAILAND/ TAILANDIA/TAHJIAHfl 

Mr. S. Sundharovat 
Head, Department of Geology 
Faculty of Science 
Chulalongkorn University 
Bangkok 

REPUBLIQUE SOCIALISTS SOVIETIQUE 
D 1 UKRAINE/ UKRAINIAN SOVIET SOCIALIST 
REPUBLIC/REPUBLICA SOCIALISTA SOVIETICA 
DE UCRANIA/yKPAHHCKAR COBETCKAR 
COUHAJIHCTHMECKAR PECnyEJIHKA 

Professor Dr. A. S. Povarennykh 

Chief, Section of Mineralogy and 

Krystallochemistry 

Academy of Science 

Kiev 

UNION DES REPUBLIQUES SOCIALISTES 
SOVIETIQUES/ UNION OF SOVIET SOCIALIST 
REPUBLICS/UNION DE REPUBLICAS 
SOCIALISTAS SOVIETICAS/COI03 COBETCKHX 
COUHAJIHCTHHECKHX PECIiy BJIHK 

Dr. V. Iarmoluk 

Deputy Minister of Geology of the USSR 
Geological Institute, Academy of Science 
Moscow 
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Professor V. V. Menner VIET-NAM/ VIETNAM/ BBETHAM 

Academician 

Vice-Director, Geological Institute Mr. Tran-C6ngfrghfa 

Academy of Science Professeur & l‘Universit6 d’Hua 

Moscow 



Professor A. A. Geodekyan 
Vice-Director, Institute Oceanography 
Academy of Science 
Moscow 

Dr. V. L. Barsoukov 
Institute Geochemistry 
Academy of Science 
Moscow 

Professor A. I. Zhamoida 

Director of All-Union Geological Institute 

Vsegej, Leningrad 

VENEZUELA/BEHECY3JIA 

Mrs. C. Petzall 
Head, Stratigraphy Department 
Geological Survey Division 
Direccion de Geologfa 
Ministerio de Minas 
Caracas 



YOUGOSLAVEE /YUGOSLAVIA/ K)rOC JIABHH 

Dr. Professeur A. Polsak 
Professeur & l'Universit§ de Zagreb 
Socijal-Revolucije 8/ II 
Zagreb, Yougvol 

Mr. V. Filipovski 

Director of the Special Fund for 

Geological Research 

Skopje, Yougvol 

ZAMBIE/ ZAMBIA/ 3AMEHH 

Dr. R. L, Johnson 
Principal Geologist 
Geological Survey Department 
Lusaka 



IL ETATS NON MEMBRES/NON-MEMBER STATES/ EST ADOS NO MIEMBROS/ 
rOCYflAPCTBA, HE RBJIRIOmHECH HJIEHAMH IOHECKO 

SAINT-SIEGE/HOLY SEE/SANTA SEDE/BATHKAH 



R. P. Albert de Lapparent 
Directeur de Plnstitut de g^ologie 
& l'lnstitut catholique de Paris 

III ORGANISATIONS DU SYSTEME DES NATIONS UNIES/ ORGANIZATIONS OF 
THE UNITED NATIONS SYSTEM/ ORGANIZACIONES DEL SISTEMA DE LAS 
NACIONES UNIDAS/OPrAHH3AUHH CHCTEMbI OBTEflHHEHHbJX HAIJHH 

NATIONS UNIES/UNITED NATIONS/ NACIONES UNIDAS/OPrAHH3AUHR OBTEflHHEHHbIX HAIJHH 



Dr. N. M. Shukri 

Regional Adviser for Mining and Geology 
Economic Commission for Africa 

Commission 6conomique pour PAfrique/Economic Commission for Africa/ 
Comision Economica para Africa/QKOHOMH^ecKaH komhcchh flflH A<j>pHKH 



Dr. N. M. Shukri 

Regional Adviser for Mining and Geology 
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IV. ORGANISATIONS INTERGOUVERNEMENTALES/INTERGOVERNMENT AL 
ORGANIZATIONS/ORGANIZACIONES INTERGU BERN AMEN TALES/ 
MEaUlPABHTEJIbCTBEHHblE OPrAHH3AUHH 

Ligue des Etats Arabes/League of Arab States/Liga de los Esfrados Arabes/ 

JlHra apa6cKHX rocyaapcTB 



Professor Ramses Chaffey 
Permanent Delegate 

V. ORGANISATIONS INTERNATIONALES NON GOUVERNEMENTALES/ INTERNATIONAL 
NON-GOVERNMENTAL ORGANIZATIONS/ORGANIZACIONES IN TERN AC ION ALES NO 
GUBERNAMENTALES/MEttflyHAPOilHblE HEIIPABHTEJIbCTBEHHblE OPrAHH3ARHH 



1. Conseil international des unions scientifiques / 
International Council of Scientific Unions/ 
Consejo Internacional de Uniones Cientificas/ 
MemflyHapoflHbifi coBeT HayMHMX o6mecTB 

Mr. J, Coulomb 

Membre de l'Acad^mie des sciences 
President de I'UGCI 

Professor K. C. Dunham 

ler Vice-President d'ICSU 

Institute of Geological Sciences of UK 

2. Union internationale des sciences g6ologiques / 
International Union of Geological Sciences/ " 
Union Internacional de Ciencias Geologicas/ 
MettflyHapoAHhift coio3 reoiiorHHecKHX HayK 

Professor K. C. Dunham 
President of IUGS 

Dr. van der Heide 
Secretary-General of the IUGS 
Rijks Geologische Dienst 
Netherlands 

Professor William Peter Van Leckwijck 
Past Secretary-General 
Rapporteur IUGS 

Dr. L. Delbos 
BRGM, Orleans 



3. Union ff6od6sique et geophysique inter- 
nationale/international Union of Geodesy 
and Geophysics/Unidn Internacional de 
Geodesia y Geofisica/Mex,gyHapoflHMft 
CQI03 reogegHH h reotj>H3HKH 

Professeur J. P. Rothe 
Institut de physique du globe 
5, rue Ren6 Descartes 
Strasbourg 

4. Commission inter- unions de g^odynamique/ 
Inter-Union Commission on Geodynamics/ 
Comision Interinstitucional sobre Geo- 
dinamica/M e*ccoK?3HaH komhcchh no 
reoflHHaMHKe 

Miss F. Delany 
Executive Secretary of ICG 

5. Association internationale de volcanologie et 
de chimie de Pint^rieur de la terre/inter- 
national Association of Volcanology and 
Chemistry of the Earth*s Interior/Asociacion 
Internacional de Vulcanologfa yQuimica del 
Interior de la Tierra/MexflyHapoflHafl acco - 
UHaUHH ByjHCaHOgOrHH H XHMHH Heflp 3gMjH 

Professeur P. Evrard 
Secretaire general 
Laboratoires de geophysique 
Liege 



Professeur R. Laffitte 
Ecole nationale sup6rieure 
des mines de Paris 



6. Association internationale de geologie math£- 
matique/lnternational Association of Mathe- 
matical Geology/Asociacion Internacional de 
Geologfa Matematica/M e xayHapojiHafl accoiwa - 
UHH MareMaTHqecKog reofiorHH 



Dr. Boris Choubert 
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7. Association internationale des hydrog^ologues/ 
International Association of Hydrogeologists7 "~ 
Asociacion Inte rnacional de Hidrogedlogos/ 
MejKflyHapoflHa* accoUHaUHJi rHflporeojiorHH 

Mr. G. Castany 
Secretary -General 

8. Union internationale pour l'^tude du 
quaternaire/International Union for 
Quaternary Research/Union Internacional 
para el Estudio del Cuaternario/ 
MejKflyHapojmbin cotoa no HccJieflOBaHHio 
HeTBepTHHHoro nepnofla 

Professor G. F. Mitchell 
Trinity College, Dublin 

9. Association internationale de g6ologie de 
l'inggnieur/International Association of 
Engineering Geology/Asociacion Inter- 
nacional de Geologla aplicada a la 
Ingenleria/MejKflyHapoflHaH accounaiWH 
HHJKeHepHOH reOJlOTHH 

Profess eur Marcel Arnoud 
Secretaire general de l’Ecole nationale 
sup£rieure des mines 
Secretaire general, IAEG 



10. Federation internationale des associations 
de geologie economique/International 
Federation of Societies of Economic 
Geology/ Federacion Internacional de 
Sociedades de Geologia Economica/ 
MeauyHapoflHaH $e,qepaunji obmecTB 
9KOHQMHHeCKOtt reOflOTHH 

Professeur A. Bernard 

Universite de Nancy 

Nancy 

11. Association internationale de la science du 
sol/ International Society of Soil Science/ 
Sociedad Internacional de Ciencia del Suelo/ 
MeacayHapoflHoe o6mecTBO noHBOBe^eHHH 

Dr. S. van der Heide 



VI. SECRETARIAT DE L » UNESCO/UNESCO SECRETARIAT/SECRET ARIA DE LA 
UNESCO/ CEKPETAPHAT IOHECKO 



M. Batisse 

Directeur, Division de recherches relatives aux 
ressources naturelles, SCE 

Director, Natural Resources Research Division, 
SCE 

F. Ronner 

Secretaire de la Conference 

Secretary of the Conference 

M. Fournier d'Albe 

Sp6cialiste du Programme, Division de 
recherches relatives aux ressources 
naturelles, SCE 

Programme Specialist, Natural Resources 
Research Division, SCE 
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